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Information Section and up to the first 5 pages. 



SEQUENCE LISTING 



General Information: 

(i) APPLICANT: Kohei MIYAZONO, Takeshe I M AMUR A , Peter ten DUKE 
(ii) TITLE OF INVENTION: ISOLATED ALK-1 PROTEIN, NUCLEIC ACIDS 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette, 3.25 inch, 1.44mb 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: PC- DOS 

(D) SOFTWARE: WordPerfect 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 

. (B) FILING DATE: 

(C) CLASSIFICATION: 435 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 0.9/039, 177 

(B) FILING DATE: March 13, 1998 

(A) APPLICATION NUMBER: PCT/GB93/02367 

(B) FILING DATE: November 17, 1993 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: GB 9224057.1 

(B) FILING DATE: November 17, 1992 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: GB 9304677.9 

(B) FILING DATE: March 8, 1993 



ENCODING IT, AND USES THEREOF 



(iii) NUMBER OF SEQUENCES: 29 



(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Fulbright & Jaworski L.L.P 

(B) STREET: 666 Fifth Avenue 

(C) CITY: New York City 

(D) STATE: New York 

(E) COUNTRY: USA 

(F) ZIP: 10103 




(vii) PRIOR APPLICATION DATA: 
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RAW SEQUENCE LISTING DATE: 04/03/1999 

PATENT APPLICATION US/09/267,963 TIME: 16:00:08 

INPUT SET: S31256.mw 

(A) APPLICATION NUMBER: GB 9304680-3 

(B) FILING DATE: March 8, 1993 

(Vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 9311047.6 

(B) FILING DATE: May 28, 1993 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 9313763.6 

(B) FILING DATE: July 2, 199 3 



(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 9136099.2 

(B) FILING DATE: August 3, 1993 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 321344.5 

(B) FILING DATE: October 15, 1993 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Mary Anne Schofield 

(B) REGISTRATION NUMBER: 36,66 9 

(C) REFERENCE/DOCKET NUMBER: LUD 5539.1 CIP - JEL/MAS 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (212) 318-3000 

(B) TELEFAX: (212) 752-5958 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1984 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(ix) FEATURE: 

(A) NAME/ KEY: CDS 

(B) LOCATION: 283.. 1791 
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INPUT SET: S3 1256. raw 
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1 SEQUENCE DESCRIPTION: SEQ ID NO: 1 
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AGGAAACGGT TTATTAGGAG GGAGTGGTGG AGCTGGGCCA 


GGCAGGAAGA CGCTGGAATA 
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AGAAACATTT TTGCTCCAGC CCCCATCCCA GTCCCGGGAG 
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CCAGCGCTGG CGGTGCAACT GCGGCCGCGC GGTGGAGGGG 
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CC ATG ACC TTG GGC 
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153 150 155 160 

154 

15 5 AAA GCA TCT GAG CAG GGC GAC ACG ATG TTG GGG GAG CTC CTG GAC AGT 822 

156 Lys Ala Ser Glu Gin Gly Asp Thr Met Leu Gly Asp Leu Leu Asp Ser 

157 165 170 175 180 
158 

15 9 GAC TGC ACC ACA GGG AGT GGC TCA GGG CTC CCC TTC CTG GTG CAG AGG 870 

160 Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe Leu Val Gin Arg 

161 185 190 195 
162 

16 3 ACA GTG GCA CGG CAG GTT GCC TTG GTG GAG TGT GTG GGA AAA GGC CGC 918 

164 Thr Val Ala Arg Gin Val Ala Leu Val Glu Cys Val Gly Lys Gly Arg 

165 200 205 210 
166 

167 TAT GGC GAA GTG TGG CGG GGC TTG TGG CAC GGT GAG AGT GTG GCC GTC 966 

168 Tyr Gly Glu Val Trp Arg Gly Leu Trp His Gly Glu Ser Val Ala Val 

169 215 220 225 
170 

171 AAG ATC TTC TCC TCG AGG GAT GAA CAG TCC TGG TTC CGG GAG ACT GAG 1014 

17 2 Lys lie Phe Ser Ser Arg Asp Glu Gin Ser Trp Phe Arg Glu Thr Glu 
173 230 235 240 

174 

175 ATC TAT AAC ACA GTA TTG CTC AG A CAC GAC AAC ATC CTA GGC TTC ATC 1062 

176 lie Tyr Asn Thr Val Leu Leu Arg His Asp Asn lie Leu Gly Phe lie 

177 245 250 255 260 
178 

17 9 GCC TCA GAC ATG ACC TCC CGC AAC TCG AGC ACG CAG CTG TGG CTC ATC 1110 

180 Ala Ser Asp Met Thr Ser Arg Asn Ser Ser Thr Gin Leu Trp Leu lie 

181 265 270 275 
182 

183 ACG CAC TAC CAC GAG CAC GGC TCC CTC TAG GAC TTT CTG CAG AG A CAG 1158 

184 Thr His Tyr His Glu His Gly Ser Leu Tyr Asp Phe Leu Gin Arg Gin 

185 280 285 290 
186 

187 ACG CTG GAG CCC CAT CTG GCT CTG AGG CTA GCT GTG TCC GCG GCA TGC 1206 

188 Thr Leu Glu Pro His Leu Ala Leu Arg Leu Ala Val Ser Ala Ala Cys 

189 295 300 305 
190 

191 GGC CTG GCG CAC CTG CAC GTG GAG ATC TTC GGT ACA CAG GGC AAA CCA 1254 

192 Gly Leu Ala His Leu His Val Glu lie Phe Gly Thr Gin Gly Lys Pro 

193 310 315 320 
194 

195 GCC ATT GCC CAC CGC GAC TTC AAG AGC CGC AAT GTG CTG GTC AAG AGC 1302 

196 Ala lie Ala His Arg Asp Phe Lys Ser Arg Asn Val Leu Val Lys Ser 

197 325 330 335 340 
198 

19 9 AAC CTG CAG TGT TGC ATC GCC GAC CTG GGC CTG GCT GTG ATG CAC TCA 135 0 

200 Asn Leu Gin Cys Cys lie Ala Asp Leu Gly Leu Ala Val Met His Ser 

201 345 350 355 
202 

20 3 CAG GGC AGC GAT TAC CTG GAC ATC GGC AAC AAC CCG AGA GTG GGC ACC 13 98 

204 Gin Gly Ser Asp Tyr Leu Asp lie Gly Asn Asn Pro Arg Val Gly Thr 

205 360 365 370 
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SEQUENCE VERIFICATION REPORT DATE: 04/03/1999 

PATENT APPLICATION US/09/267,963 TIME: 16:00:09 

INPUT SET: S31256.mw 



Error 

Wrong Classification 



Original Text 

(C) CLASSIFICATION: 435 
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(2) INFORMATION FOR SEQ ID NO: 9: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 08 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 
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Thr 

X IlX 
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1 TC 

1j j 










T A r\ 
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1 1c 


Pi v 
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Leu 


Coy 
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V clx 


Leu 
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Trp 


rlcL 


Tyr 


x*± O 
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t a n 
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n x o 


7\ r O 
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Pro 

XT X L 1 


Pro 
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Tvr 
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Val 
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Tl (=> 

X X c 


nx 0 


OX LI 


Val 
v ct x 


A ro 
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1 n c; 
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PvQ 
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1 RO 










x O D 










X J \J 
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nu 


Leu 


Pro 


Phe 
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Pro 


Gly 


Pro 


Pro 


Pro 


Pro 


Ser 


Pro 


Leu 
















900 










ZUj 








V ct JL 


VJJ.J 
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Lys 


Jr X L» 


Leu 


m n 


Leu 


.Lieu 
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OX Li 


Tl 0 

X X 


T.T7G 
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Al a 


A ro 
nx y 
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Arg 
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Z JL U 










9 1 tr 
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zz u 










XT I1C 




Ly o 


val 

V Ct X 
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xjy 0 


AT a 

nX ct 
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XJG Li 


i T lC L. 
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noil 


A c;ri 
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XT X1C 


Val 

V Ct X 
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Va 1 

V Ct X 


ZZ J 










ZjU 










Zj J 










94 n 


Lys 


He 


Phe 
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Leu 


Gin 


Asp 


Lys 


Gin 


Ser 


xxp 


Gin 


Ser 


Glu 


Arg 


Glu 
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Z jj 
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XT IIC 
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T .^1 1 

XiC LI 
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Z O v 










9 £ c; 










9 7 0 






Ala 


Ala 


Glu 


Lys 


Arg 


Gly 


Ser 


Asn 


Leu 


Glu 


Val 


Glu 


Leu 


Trn 
xxp 


Leu 


He 
















9 Pf) 










9 pm 








Thr 


Ala 


Phe 


His 


Asp 


Lys 


Gly 


Ser 


Leu 


Thr 


Asp 


Tvr 

xyx 


Leu 


Lys 


Gly 


Asn 




290 
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n n 
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He 


He 


Thr 

X IlX 


irp 


nol 1 
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OX Li 
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V d X 


Al A 
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X 11X 
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O C X 


A ro 
nX y 


305 










j x U 










01 C 
J 1 J 










jZU 


Gly Leu 


Ser 


xyx 


Leu 


His 


Glu 


Asp 


Val 


Pro 


X XJJ 


Cys 


Ara 
nxy 


Gly 


Glu 


Gly 










J Z J 










J J V 














His 


Lys 


Prn 


Ser 


He 


Ala 


His 


Arg 


Asp 


Phe 


Lys 


Ser 


Lys 


Asn 


Val 


Leu 








740 

J 4 ! U 










O *± IJ 










J JU 






Leu 


Lys 


Ser 


Asp 


Leu 


Thr 


Ala 


Val 


Leu 


Ala 


Asp 


Phe 


Gly 


Leu 


Ala 


Val 






J 3 3 










0 0 \j 










-> D 








Arg 


Phe 


Glu 


Pro 


Glv 


Lys 


Pro 


Pro 


Glv 


Asp 


Thr 


His 


Glv 


Gin 


Val 


Glv 




370 




















J 0 \J 










Thr Arg 


Arg 


lyx 


Met 


Ala 


Pro 


Glu 


Val 


Leu 


Glu 


Gly 


Ala 


He 


Asn 


Phe 


385 










^ QO 










J -7 ZJ 










400 

T U U 


Gin Arg 


rioJJ 


Ala 


Phe 


Leu 


Urn 


He 


Asp 


Met 


Tvr 
xyx. 


Ala 


Met 


Gly 


Leu 


Val 










4 0 r 




















41 ^ 




Leu Trp 


Glu 


Leu 


Val 


Ser 


A TCI 


Cys 


Lys 


Ala 


Ala 


Asp 


Gly 


Pro 


Val 


Asp 








a 9 n 










*± z 3 










4"*0 






Glu 


Tyr 


Met 


Leu 


Pro 


Phe 


Glu 


Glu 


Glu 


He 


Gly 


Gin 


His 


Pro 


Ser 


Leu 






T J J 










440 










44 r 








Glu 


Glu 


T i^i i 

XJC- IX 


Gin 


Glu 


Val 


Val 


Val 


His 


Lys 


Lys 


Met 


Arg 


Pro 


Thr 


He 




450 










*±DD 










*± D \J 










Lys 


Asp 


nx 0 


Trn 
±rp 


DC LI 


xjy 0 


II X O 


Pro 

XT X L» 


oxy 


T.01 1 

XJC LI 


Ala 


Gin 


Leu 


Cys 


Val 


Thr 


465 










470 










47R 










4 R0 

T O U 


He 


Glu 


Glu 


Cvs 


Tro 


Asp 


His 


Asp 


Ala 


Glu 


Ala 


Ara 


Leu 


Ser 


Ala 


Glv 

J: 










485 










490 










495 




Cys 


Val 


Glu 


Glu 


Arg 


Val 


Ser 


Leu 


He 


Arg 


Arg 


Ser 


Val 


Asn 


Gly 


Thr 








500 










505 










510 






Thr 


Ser 


Asp 


Cys 


Leu 


Val 


Ser 


Leu 


Val 


Thr 


Ser 


Val 


Thr 


Asn 


Val 


Asp 






515 










520 










525 








Leu 


Leu 


Pro 


Lys 


Glu 


Ser 


Ser 


lie 



















530 535 



« 



(2) INFORMATION FOR SEQ ID NO : 36: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 567 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 



Met 


Glv 


Arg 


Gly 


Leu 


Leu 


Arg 


Gly 


Leu 


Trp 


Pro 


Leu 


His 


He 


Val 


Leu 










5 










10 










15 




Trp 


Thr 


Ara 


He 


Ala 


Ser 


Thr 


He 


Pro 


Pro 


His 


Val 


Gin 


Lys 


Ser 


Val 








20 










25 










30 






Asn 


Asn 


Asp 


Met 


He 


Val 


Thr 


Asp 


Asn 


Asn 


Gly Ala Val 


Lvs 


Phe 


Pro 






35 










40 










45 








Gin 


Leu 


Cys 

2 


Lys 


Phe 


Cys 


Asp 


Val 


Arq 


Phe 


Ser 


Thr 


Cys 


Asp 


Asn 


Gin 




50 










55 










60 










Lys 


Ser 


Cys 


Met 


Ser 


Asn 


Cys 


Ser 


He 


Thr 


Ser 


He 


Cys 


Glu 


Lvs 


Pro 


65 










70 










75 










80 


Gin 


Glu 


Val 


Cys 


Val 


Ala 


Val 


Trp 


Arg 


Lys 
i 


Asn 


Asp 


Glu 


Asn 


He 


Thr 










85 










90 










95 




Leu 


Glu 


Thr 


Val 


Cys 


His 


Asp 


Pro 


Lys 


Leu 


Pro 


Tyr 


His 


Asp 


Phe 


He 








100 










105 










110 






Leu 


Glu 


Asp 

XT 


Ala 


Ala 


Ser 


Pro 


Lys 


Cys 


He 


Met 


Lys 


Glu 


Lys 


Lys 


Lys 






115 










120 










125 








Pro 


Gly 


Glu 


Thr 


Phe 


Phe 


Met 


Cys 


Ser 


Cys 


Ser 


Ser 


Asp 


Glu 


Cys 


Asn 




130 










135 










140 










Asp 


Asn 


He 


He 


Phe 


Ser 


Glu 


Glu 


Tyr 


Asn 


Thr 


Ser 


Asn 


Pro 


Asp 


Leu 


145 










150 










155 
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Leu 


Leu 


Val 


He 


Phe 


Gin 


Val 


Thr 


Gly 


He 


Ser 


Leu 


Leu 


Pro 


Pro 


Leu 
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Gly Val 


Ala 


He 
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He 


He 


He 


Phe 


Tyr 


Cys 


Tyr 


Arg 


Val 
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Gin 
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Ser 


Ser 


Thr 


Trp 


Glu 


Thr Gly Lys 


Thr 


Arg 


Lys 
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Met 
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Phe 


Ser 


Glu 
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Cys 


Ala 


He 


He 


Leu 


Glu 
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Asp 


Arg 
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220 
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He 


Ser 


Ser 


Thr 


Cys 


Ala 
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Asn 


He 


Asn 
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Asn 
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Lys 
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Glu 
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Asp 
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He 
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(2) INFORMATION FOR SEQ ID NO: 37: 
(i) SEQUENCE CHARACTERISTICS: . 

(A) LENGTH: 669 amino acids 

(B) TY7PE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: C. elegans 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 



SEQ ID NO: 37 

C. elegans Daf-1: 
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Cys 
90 


Tyr 


Thr 


Asp 


Gly 


Ser 
95 
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Ala 
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Thr 
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Arg 
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Phe 
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Val 
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Trp 








500 
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He 
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Ser 
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Phe 


He 
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Ala 
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Arg 
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295 
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oxy 
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J X \J 
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Met 
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Asp 
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He 
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Thr 
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565 








He 
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Ala 
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Lys 


He 
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Thr 
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Thr 


Trn 
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He 
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He 
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He 


Thr 
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Thy 
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OCi. 


AT a 
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265 
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Gly 


Arg 


Val 


Gly 








300 


Arg 
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Glu 


Ala 






315 




Ala 


Phe 


His 


Lys 




330 






Pro 


Asn 


Val 


Leu 


345 








Val 


Thr 


Glu 


Leu 


His 


Asp 


Phe 


Leu 








380 


Leu 


Met 


Arg 


Ser 






395 




Gly 


Gly 


Ser 


Lys 




410 






Lys 


Ser 


Lys 


Asn 


425 








nop 


XJC IX 


m v 

oxy 
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He 


Ala 


Asn 


Glu 








460 


Glu 


He 


Leu 


Asn 






475 




Cys 


Ala 


ASP 


Val 
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Arcr 


Cvs 


Glu 


ASP 


505 








Pro 


Tvr 


He 


Glu 


Asp 


Val 


Val 


Cvs 








540 


Lys 


Asp 


His 


Pro 






555 




Trp 


Asn 


Gly 


Asn 




570 






Arg 


Met 


Asp 


Glu 


585 








Val 


Ala 


Gin 


Thr 


Pro 


Gin 


Lys 


Pro 



He 


He 


His 


Leu 








160 


Leu 


Thr 


He 


Leu 






175 




He 


Phe 


Leu 


Thr 




190 






Arg 


Phe 


Lys 


Pro 


205 








Val 


Pro 


Met 


Val 


Val 


Ala 


Pro 


He 








240 


Asn 


Ser 


Phe 


Pro 






255 




Asp 


Val 


Leu 


Glu 




270 






His 


Lys 


Leu 


Thr 


285 








Ser 


Glv 

oxy 


Arg 


Phe 


Val 


Ala 


Val 


Lys 








320 


Glu 


Thr 


Glu 


He 






335 




Arg 


Tvr 


He 


Glv 




350 






Trp 


Leu 


Val 


Thr 


365 








Leu 


Glu 


Asn 


Thr 


Thr 


Ala 


Ser 


Glv 








400 


Glu 


Ser 


Asn 


Lys 






415 




He 


Met 


Val 


Lys 




430 






Ser 


Leu 


Ser 


Lys 


445 








Asn 


Tvr 

x y x. 


Lys 


Cys 


Ser 


Thr 


Met 


Gin 








480 


Tyr 


Ser 


Phe 


Ser 






495 




Gly 


Asp 


Val 


Leu 




510 






Trp 


Thr 


Asp 


Ara 


525 








Thr 


Arg 


Arg 


Leu 


Glu 


Met 


Lys 


His 








560 


Pro 


Ser 


Ala 


Arg 






575 




Arg 


Gin 


Gin 


Leu 




590 






Ala 


Gly 


Val 


Thr 


605 








Lys 


Asp 


Glu 


Ser 




610 615 
Pro Ala Asn Gly Ala Pro Arg lie 
625 630 
Asp Glu Gin Glu Asn Trp Arg Glu 
645 

lie Ser Ser Asn Asp Asp Ser Ser 
660 




620 

Val Gin Lys Glu lie Asp Arg Glu 
635 640 
Thr Ala Lys Thr Pro Asn Gly His 

650 655 
Arg Pro Leu Leu Gly 
665 



(2) INFORMATION FOR SEQ ID NO: 38: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Asp Leu Lys Pro Glu Asn 
5 



(2) INFORMATION FOR SEQ ID NO: 39: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Asp Leu Ala Ala Arg Asn 
5 

(2) INFORMATION FOR SEQ ID NO:40: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Asp lie Lys Ser Lys Asn 
5 



(2) INFORMATION FOR SEQ ID NO: 41: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 



Asp Phe Lys Ser Lys Asn 
5 



(2) INFORMATION FOR SEQ ID NO:42: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: G amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Asp Leu Lys Ser Ser Asn 
5 



(2) INFORMATION FOR SEQ ID NO: 43: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(D) OTHER INFORMATION: First Xaa is Thr or Ser; 

fourth Xaa is Tyr or Phe; Each other Xaa 
may be any amino acid 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Gly Xaa Xaa Xaa Xaa Xaa 
5 



(2) INFORMATION FOR SEQ ID NO: 44: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid . 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(D) OTHER INFORMATION: Fisrt Xaa is any amino acid; 

second Xaa is lie or Val; 
third Xaa is Lys or Arg; 
fourth Xaa is Thr or Met. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Xaa Pro Xaa Xaa Trp Xaa 
5 



(2) INFORMATION FOR SEQ ID NO: 45: 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 6 amino acids 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45 

Gly Thr Arg Arg Tyr Met 
5 

(2) INFORMATION FOR SEQ ID NO: 46: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46 

Gly Thr Ala Arg Tyr Met 
5 



(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 77.. 1585 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9: 

GGCGAGGCGA GGTTTGCTGG GGTGAGGCAG CGGCGCGGCC GGGCCGGGCC GGGCCACAGG 60 

CGGTGGCGGC GGGACC ATG GAG GCG GCG GTC GCT GCT CCG CGT CCC CGG 109 

Met Glu Ala Ala Val Ala Ala Pro Arg Pro Arg 
15 10 

CTG CTC CTC CTC GTG CTG GCG GCG GCG GCG GCG GCG GCG GCG GCG CTG 157 
Leu Leu Leu Leu Val Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Leu 
15 20 25 

CTC CCG GGG GCG ACG GCG TTA CAG TGT TTC TGC CAC CTC TGT ACA AAA 205 
Leu Pro Gly Ala Thr Ala Leu Gin Cys Phe Cys His Leu Cys Thr Lys 
30 35 40 

GAC AAT TTT ACT TGT GTG ACA GAT GGG CTC TGC TTT GTC TCT GTC ACA ■ 253 

Asp Asn Phe Thr Cys Val Thr Asp Gly Leu Cys Phe Val Ser Val Thr 
45 50 55 

GAG ACC ACA GAC AAA GTT ATA CAC AAC AGC ATG TGT ATA GCT GAA ATT 301 
Glu Thr Thr Asp Lys Val lie His Asn Ser Met Cys lie Ala Glu lie 
60 65 70 75 

GAC TTA ATT CCT CGA GAT AGG CCG TTT GTA TGT GCA CCC TCT TCA AAA 34 9 

Asp Leu lie Pro Arg Asp Arg Pro Phe Val Cys Ala Pro Ser Ser Lys 
80. 85 90 

ACT GGG TCT GTG ACT ACA ACA TAT TGC TGC AAT CAG GAC CAT TGC AAT 397 
Thr Gly Ser Val Thr Thr Thr Tyr Cys Cys Asn Gin Asp His Cys Asn 
95 100 105 

AAA ATA GAA CTT CCA ACT ACT GTA AAG TCA TCA CCT GGC CTT GGT CCT 445 
Lys lie Glu Leu Pro Thr Thr Val Lys Ser Ser Pro Gly Leu Gly Pro 
110 115 120 

GTG GAA CTG GCA GCT GTC ATT GCT GGA CCA GTG TGC TTC GTC TGC ATC 4 93 

Val Glu Leu Ala Ala Val He Ala Gly Pro Val Cys Phe Val Cys He 
125 130 135 

TCA CTC ATG TTG ATG GTC TAT ATC TGC CAC AAC CGC ACT GTC ATT CAC 541 
Ser Leu Met Leu Met Val Tyr He Cys His Asn Arg Thr Val He His 
140 145 150 155 



m 



CAT CGA GTG CCA AAT GAA GAG GAC CCT TCA TTA GAT CGC CCT TTT ATT 589 
His Arg Val Pro Asn Glu Glu Asp Pro Ser Leu Asp Arg Pro Phe lie 
160 165 170 

TCA GAG GGT ACT ACG TTG AAA GAC TTA ATT TAT GAT ATG ACA ACG TCA 637 
Ser Glu Gly Thr Thr Leu Lys Asp Leu lie Tyr Asp Met Thr Thr Ser 
175 180 185 

GGT TCT GGC TCA GGT TTA CCA TTG CTT GTT CAG AGA ACA ATT GCG AGA 685 
Gly Ser Gly Ser Gly Leu Pro Leu Leu Val Gin Arg Thr lie Ala Arg 
190 195 200 

ACT ATT GTG TTA CAA GAA AGC ATT GGC AAA GGT CGA TTT GGA GAA GTT 733 
Thr lie Val Leu Gin Glu Ser lie Gly Lys Gly Arg Phe Gly Glu Val 
205 210 215 

TGG AGA GGA AAG TGG CGG GGA GAA GAA GTT GCT GTT AAG ATA TTC TCC 7 81 

Trp Arg Gly Lys Trp Arg Gly Glu Glu Val Ala Val Lys lie Phe Ser 
220 225 230 235 

TCT AGA GAA GAA CGT TCG TGG TTC CGT GAG GCA GAG ATT TAT CAA ACT 829 
Ser Arg Glu Glu Arg Ser Trp Phe Arg Glu Ala Glu lie Tyr Gin Thr 
240 245 250 

GTA ATG TTA CGT CAT GAA AAC ATC CTG GGA TTT ATA GCA GCA GAC AAT 877 
Val Met Leu Arg His Glu Asn lie Leu Gly Phe lie Ala Ala Asp Asn 
255 260 265 



AAA GAC AAT GGT ACT TGG ACT CAG CTC TGG TTG GTG TCA GAT TAT CAT 925 
Lys Asp Asn Gly Thr Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr His 
270 275 280 

GAG CAT GGA TCC CTT TTT GAT TAC TTA AAC AGA TAC ACA GTT ACT GTG 973 
Glu His Gly Ser Leu Phe Asp Tyr Leu Asn Arg Tyr Thr Val Thr Val 
285 290 295 

GAA GGA ATG ATA AAA CTT GCT CTG TCC ACG GCG AGC GGT CTT GCC CAT 1021 
Glu Gly Met lie Lys Leu Ala Leu Ser Thr Ala Ser Gly Leu Ala His 
300 305 310 315 

CTT CAC ATG GAG ATT GTT GGT ACC CAA GGA AAG CCA GCC ATT GCT CAT 1069 
Leu His Met Glu He Val Gly Thr Gin Gly Lys Pro Ala He Ala His 
320 325 330 

AGA GAT TTG AAA TCA AAG AAT ATC TTG GTA AAG AAG AAT GGA ACT TGC 1117 
Arg Asp Leu Lys Ser Lys Asn He Leu Val Lys Lys Asn Gly Thr Cys 
335 340 345 

TGT ATT GCA GAC TTA GGA CTG GCA GTA AGA CAT GAT TCA GCC ACA GAT 1165 
Cys He Ala Asp Leu Gly Leu Ala Val Arg His Asp Ser Ala Thr Asp 
350 355 360 

ACC ATT GAT ATT GCT CCA AAC CAC AGA GTG GGA ACA AAA AGG TAC ATG 1213 
Thr He Asp He Ala Pro Asn His Arg Val Gly Thr Lys Arg Tyr Met 
365 370 375 

GCC CCT GAA GTT CTC GAT GAT TCC ATA AAT ATG AAA CAT TTT GAA TCC 1261 
Ala Pro Glu Val Leu Asp Asp Ser He Asn Met Lys His Phe Glu Ser 
380 385 390 395 

TTC AAA CGT GCT GAC ATC TAT GCA ATG GGC TTA GTA TTC TGG GAA ATT 13 09 

Phe Lys Arg Ala Asp He Tyr Ala Met Gly Leu Val Phe Trp Glu He 
400 405 410 

GCT CGA CGA TGT TCC ATT GGT GGA ATT CAT GAA GAT TAC CAA CTG CCT 1357 
Ala Arg Arg Cys Ser He Gly Gly He His Glu Asp Tyr Gin Leu Pro 
415 420 425 

TAT TAT GAT CTT GTA CCT TCT GAC CCA TCA GTT GAA GAA ATG AGA AAA 14 05 

Tyr Tyr Asp Leu Val Pro Ser Asp Pro Ser Val Glu Glu Met Arg Lys 
430 435 440 

GTT GTT TGT GAA CAG AAG TTA AGG CCA AAT ATC CCA AAC AGA TGG CAG 1453 
Val Val Cys Glu Gin Lys Leu Arg Pro Asn He Pro Asn Arg Trp Gin 
445 450 455 

AGC TGT GAA GCC TTG AGA GTA ATG GCT AAA ATT ATG AGA GAA TGT TGG .1501 
Ser Cys Glu Ala Leu Arg Val Met Ala Lys He Met Arg Glu Cys Trp 
460 465 470 475 



TAT GCC AAT GGA GCA GCT AGG CTT ACA GCA TTG CGG ATT AAG AAA ACA 154 9 
Tyr Ala Asn Gly Ala Ala Arg Leu Thr Ala Leu Arg lie Lys Lys Thr 

480 485 490 

TTA TCG CAA CTC AGT CAA CAG GAA GGC ATC AAA ATG TAATTCTACA 1595 
Leu Ser Gin Leu Ser Gin Gin Glu Gly lie Lys Met 
495 500 

GCTTTGCCTG AACTCTCCTT TTTTCTTCAG ATCTGCTCCT GGGTTTTAAT TTGGGAGGTC 1655 

AGTTGTTCTA CCTCACTGAG AGGGAACAGA AGGATATTGC TTCCTTTTGC AGCAGTGTAA 1715 

TAAAGT C AAT TAAAAACTTC CCAGGATTTC TTTGGACCCA GGAAACAGCC ATGTGGGTCC 1775 

TTTCTGTGCA CTATGAACGC TTCTTTCCCA GGACAGAAAA TGTGTAGTCT ACCTTTATTT 1835 

TTTATTAACA AAACTTGTTT TTTAAAAAGA TGATTGCTGG TCTTAACTTT AGGTAACTCT 1895 

GCTGTGCTGG AGATCATCTT TAAGGGCAAA GGAGTTGGAT TGCTGAATTA CAATGAAACA 1955 

TGTCTTATTA CTAAAGAAAG TGATTTACTC CTGGTTAGTA CATTCTCAGA GGATTCTGAA 2 015 

CCACTAGAGT TTCCTTGATT CAGACTTTGA ATGTACTGTT CTATAGTTTT TCAGGATCTT .2075 

AAAACTAACA CTTATAAAAC TCTTATCTTG AGTCTAAAAA TGACCTCATA TAGTAGTGAG 2135 

GAACATAATT CATGCAATTG TATTTTGTAT ACTATTATTG TTCTTTCACT TATTCAGAAC 2195 

ATTACATGCC TTCAAAATGG GATTGTACTA T AC C AGT AAG TGCCACTTCT GTGTCTTTCT 2255 

AATGGAAATG AGTAGAATTG CTGAAAGTCT CTATGTTAAA ACCTATAGTG TTT 23 08 



(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 503 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 



Met 


Glu 


Ala 


Ala 


Val 


Ala 


Ala 


Pro 


Arg 


Pro 


Arg 


Leu 


Leu 


Leu 


Leu 


Val 


1 








5 










10 










15 




Leu 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 


Leu 


Leu 


Pro 


Gly 


Ala 


Thr 








20 










25 










30 






Ala 


Leu 


Gin 


Cys 


Phe 


Cys 


His 


Leu 


Cys 


Thr 


Lys 


Asp 


Asn 


Phe 


Thr 


Cys 






35 










40 










45 








Val 


Thr 


Asp 


Gly 


Leu 


Cys 


Phe 


Val 


Ser 


Val 


Thr 


Glu 


Thr 


Thr 


Asp 


Lys 




50 










55 










60 










Val 


He 


His 


Asn 


Ser 


Met 


Cys 


He 


Ala 


Glu 


He 


Asp 


Leu 


He 


Pro Arg 


65 










70 










75 










80 


Asp 


Arg 


Pro 


Phe 


Val 


Cys 


Ala 


Pro 


Ser 


Ser 


Lys 


Thr 


Gly 


Ser 


Val 


Thr 










85 










90 










95 




Thr 


Thr 


Tyr 


Cys 


Cys 


Asn 


Gin 


Asp 


His 


Cys 


Asn 


Lys 


He 


Glu 


Leu 


Pro 








100 










105 










110 






Thr 


Thr 


Val 


Lys 


Ser 


Ser 


Pro 


Gly 


Leu 


Gly 


Pro 


Val 


Glu 


Leu 


Ala 


Ala 






115 










120 










125 








Val 


He 


Ala 


Gly 


Pro 


Val 


Cys 


Phe 


Val 


Cys 


He 


Ser 


Leu 


Met 


Leu 


Met 



130 135 140 



• 



val 


Tyr 


Tip 

i le 


Cys 


t_t -J o 


Asn 


Arg 


1 11 XV 


Val 


Tip 

lie 


ni 0 


nib 


Arg 


Val 


Pro 


Asn 


14b 










IdU 










loo 










lb U 


ul LI 




A cm 




Car- 
OCX 


T.oi i 

XJC LI 


A en 




cJ-U 


Phe 


Tie 
x xc 


OCX 


Ol 11 

ox u 


m v 


Thr 


Thr 










lO j 










1 1 Cl 

1 / u 










1 / D 




Leu 


Lys 


A en 


T .f^i i 

XJC Li 


Tie* 
x x e 


iyi 


A en 

Jr 


1*1 C L. 


Thr 


Thr 


OCX 


wx _y 


Ser 


Gly 


Ser 










loU 










IDC 

loo 










1 y u 






Leu 


Pro 


Leu 


Leu 


Val 


Pin 


Arg 


i llx 


Tip 
lie 


al a 
rila 


Arg 


1 111 


Tl ^ 
lie 


Val 


Leu 


nl n 
















o n n 










one 








Glu 


Ser 


i ie 


ijiy 


Lys 


bly 


Arg 


p"h<=> 
irilc 


Vjiy 




Val 
Val 


ir P 


Arg 


uiy 


Lys 


Tm 

irp 




210 










Z ID 










z z u 










Arg Gly 


m n 




v d X 


al a 

rt± a 


V Ct X 




TI pa 

lie 


IT 11C 


Q p -v- 
OCX 


Q p -v- 
OCX 


**i y 


ox u 


ox u. 


**i y 


225 




















O "3 C 

z ib 










Z4 U 


Ser 


Trp 


xrllc 


Arg 


ulU 


al a 




T"lp 
X X c 


iyr 


ni n 


1 111 


val 


1 V 1C L. 


lieu 


A 

r~il y 


ni 0 




















Z O U 










ZOO 




Glu 


Asn 


lie 


Leu 


r*~\ w 
oiy 


rjVi p 


Ti p 

lie 


a i -a 

Ala 


Ala 


Asp 


Asn 


Lys 


Asp 


Asn 


biy 


Tnr 








o c n 










ZD J 










z / u 






Trp 


Thr 


ol 11 


Leu 


irp 


Leu 


Val 


Q p >- 
Ocx 


Asp 


iyr 


nio 


m n 


ni 0 


vji y 


OC1 


T .01 1 
xjC H 






Z / O 










ZOU 










O P c; 
ZOO 








Phe 


Asp 


iyr 


ucu 


Asn 


Arg 


iyi 


Thr 


Val 


Thr 


Val 


Glu 


Gly 


Met 


He 


Lys 




290 




















7 n n 










Leu 


Ala 


Leu 


Ser 


Thr 


Ala 


Ser 


Gly 


Leu 


Ala 


His 


Leu 


His 


Met 


Glu 


He 


305 










1 1 n 

j JL u 










jlj 










? 9 n 
0 z u 


Val 


Gly 


Thr 


Gin 


Gly 


Lys 


Pro 


Ala 


He 


Ala 


His 


Arg 


Asp 


Leu 


Lys 


Ser 










O Z O 










"3 ^ 0 

0 0 u 














Lys 


Asn 


He 


Leu 


Val 


Lys 




Asn 


Gly 


Thr 


Cys 


Cys 


He 


Ala 


Asp 


Leu 


















O *± O 










^.D 






Gly Leu 


&l a 


v ax 


rtX y 


His 




Ser 


Ala 


Thr 


Asp 


Thr 


He 


Asp 


He 


Ala 






T ET C 




















^ £ ^ 

ODD 








Pro 


Asn 


His 


Arg 


Val 


Gly 


Thr 


Lys 


Arg 


Tvr* 


Met 


Ala 


Pro 


Glu 


Val 


Leu 




370 










O / O 










ion 

J 0 u 










Asp Asp 


ocx 


Tip 

-L 1c 


Asn 


l Y lcL 


Lys 


nib 


flic 


ulU 


Cor 
Del 


p"h p 

xrllC 


liy t> 


Arg 


r\la 




385 






























/inn 
ft u u 


He 


Tyr 


Hia 


i v ie t. 


oiy 


Leu 


Val 


irxlc 


irp 


Pi , n 
ulU 


Tip 

lie 


ai ^ 

/-IX a 


Arg 


Arg 


tyo 


Co-i- 
OC 1 










/I AC 










*± 1 U 










AIR 
*± ID 




He 


Gly 


oi y 


Tip 
-L 1C 


W-i c* 
Tlx o 


m ii 


A o TT\ 


iyr 


m n 

0111 


T.01 1 
ucu 


Pro 


iyr 


Tvr 
iyi 


A cn 
nop 


T i^i i 

UC Li 


Val 
v ai 








*± Z U 










/IOC 
















Pro 


Ser 


71 O T""\ 
Hbp 




ocx 


Val 

V CtX 


vJT X Li 


Glu 


Met 


MJ - y 


Lys 


Val 


Val 


Cys 


Glu 


Gin 






/IOC 

*± J O 










n 

*± *± VJ 










*± *± 0 








Lys 


Leu 


Arg 


Pro 


Asn 


He 


Pro 


Asn 


Ara 


Trn 

Ir 


Gin 


Ser 


Cvs 


Glu 


Ala 


Leu 




450 










455 










460 










Arg Val 


Met 


Ala 


Lys 


He 


Met 


Arg 


Glu 


Cys 


Trp 


Tyr 


Ala 


Asn 


Gly 


Ala 


465 










470 










475 










480 


Ala Arg 


Leu 


Thr 


Ala 


Leu 


Arg 


He 


Lys 


Lys 


Thr 


Leu 


Ser 


Gin 


Leu 


Ser 










485 










490 










495 




Gin 


Gin 


Glu 


Gly 


He 


Lys 


Met 





















500 



(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1922 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 



(iii) ANTI -SENSE: NO 



(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 241.. 1746 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

GAGAGCACAG CCCTTCCCAG TCCCCGGAGC CGCCGCGCCA CGCGCGCATG ATCAAGACCT 60 

TTTCCCCGGC CCCACAGGGC CTCTGGACGT GAGACCCCGG CCGCCTCCGC AAGGAGAGGC 12 0 

GGGGGTCGAG TCGCCCTGTC CAAAGGCCTC AATCTAAACA ATCTTGATTC CTGTTGCCGG 180 

CTGGCGGGAC CCTGAATGGC AGGAAATCTC ACCACATCTC TTCTCCTATC TCCAAGGACC 240 

ATG ACC TTG GGG AGC TTC AGA AGG GGC CTT TTG ATG CTG TCG GTG GCC 288 
Met Thr Leu Gly Ser Phe Arg Arg Gly Leu Leu Met Leu Ser Val Ala 
15 10 15 

TTG GGC CTA ACC CAG GGG AGA CTT GCG AAG CCT TCC AAG CTG GTG AAC 336 
Leu Gly Leu Thr Gin Gly Arg Leu Ala Lys Pro Ser Lys Leu Val Asn 
20 25 30 

TGC ACT TGT GAG AGC CCA CAC TGC AAG AGA CCA TTC TGC CAG GGG TCA 3 84 

Cys Thr Cys Glu Ser Pro His Cys Lys Arg Pro Phe Cys Gin Gly Ser 
35 40 45 

TGG TGC ACA GTG GTG CTG GTT CGA GAG CAG GGC AGG CAC CCC CAG GTC 4 32 

Trp Cys Thr Val Val Leu Val Arg Glu Gin Gly Arg His Pro Gin Val 
50 55 60 

TAT CGG GGC TGT GGG AGC CTG AAC CAG GAG CTC TGC TTG GGA CGT CCC 4 80 

Tyr Arg Gly Cys Gly Ser Leu Asn Gin Glu Leu Cys Leu Gly Arg Pro 
65 70 75 80 



ACG GAG TTT CTG AAC CAT CAC TGC TGC TAT AGA TCC TTC TGC AAC CAC 52 8 

Thr Glu Phe Leu Asn His His Cys Cys Tyr Arg Ser Phe Cys Asn His 
85 90 95 

AAC GTG TCT CTG ATG CTG GAG GCC ACC CAA ACT CCT TCG GAG GAG CCA 576 
Asn Val Ser Leu Met Leu Glu Ala Thr Gin Thr Pro Ser Glu Glu Pro 
100 105 110 

GAA GTT GAT GCC CAT CTG CCT CTG ATC CTG GGT CCT GTG CTG GCC TTG 624 
Glu Val Asp Ala His Leu Pro Leu lie Leu Gly Pro Val Leu Ala Leu 
115 120 125 

CCG GTC CTG GTG GCC CTG GGT GCT CTG GGC TTG TGG CGT GTC CGG CGG 672 
Pro Val Leu Val Ala Leu Gly Ala Leu Gly Leu Trp Arg Val Arg Arg 
130 135 140 

AGG CAG GAG AAG CAG CGG GAT TTG CAC AGT GAC CTG GGC GAG TCC AGT 720 
Arg Gin Glu Lys Gin Arg Asp Leu His Ser Asp Leu Gly Glu Ser Ser 
145 150 155 160 

CTC ATC CTG AAG GCA TCT GAA CAG GCA GAC AGC ATG TTG GGG GAC TTC 768 
Leu lie Leu Lys Ala Ser Glu Gin Ala Asp Ser Met Leu Gly Asp Phe 
165 170 175 

CTG GAC AGC GAC TGT ACC ACG GGC AGC GGC TCG GGG CTC CCC TTC TTG 816 
Leu Asp Ser Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe Leu 
180 185 190 

GTG CAG AGG ACG GTA GCT CGG CAG GTT GCG CTG GTA GAG TGT GTG GGA 864 
Val Gin Arg Thr Val Ala Arg Gin Val Ala Leu Val Glu Cys Val Gly 
195 200 205 

AAG GGC CGA TAT GGC GAG GTG TGG CGC GGT TCG TGG CAT GGC GAA AGC 912 
Lys Gly Arg Tyr Gly Glu Val Trp Arg Gly Ser Trp His Gly Glu Ser 
210 215 220 

GTG GCG GTC AAG ATT TTC TCC TCA CGA GAT* GAG CAG TCC TGG TTC CGG 960 
Val Ala Val Lys lie Phe Ser Ser Arg Asp Glu Gin Ser Trp Phe Arg 
225 230 235 240 

GAG ACG GAG ATC TAG AAC ACA GTT CTG CTT AGA CAC GAC AAC ATC CTA 1008 
Glu Thr Glu lie Tyr Asn Thr Val Leu Leu Arg His Asp Asn lie Leu 
245 250 255 

GGC TTC ATC GCC TCC GAC ATG ACT TCG CGG AAC TCG AGC ACG CAG CTG 1056 
Gly Phe lie Ala Ser Asp Met Thr Ser Arg Asn Ser Ser Thr Gin Leu 
260 265 270 

TGG CTC ATC ACC CAC TAC CAT GAA CAC GGC TCC CTC TAT GAC TTT CTG 1104 
Trp Leu lie Thr His Tyr His Glu His Gly Ser Leu Tyr Asp Phe Leu 
275 280 285 



CAG AGG CAG ACG CTG GAG CCC CAG TTG GCC CTG AGG CTA GCT GTG TCC 1152 
Gin Arg Gin Thr Leu Glu Pro Gin Leu Ala Leu Arg Leu Ala Val Ser 
290 295 300 

CCG GCC TGC GGC CTG GCG CAC CTA CAT GTG GAG ATC TTT GGC ACT CAA 1200 
Pro Ala Cys Gly Leu Ala His Leu His Val Glu lie Phe Gly Thr Gin 
305 310 315 320 

GGC AAA CCA GCC ATT GCC CAT CGT GAC CTC AAG AGT CGC AAT GTG CTG 1248 
Gly Lys Pro Ala lie Ala His Arg Asp Leu Lys Ser Arg Asn Val Leu 
325 330 335 

GTC AAG AGT AAC TTG CAG TGT TGC ATT GCA GAC CTG GGA CTG GCT GTG 12 96 

Val Lys Ser Asn Leu Gin Cys Cys lie Ala Asp Leu Gly Leu Ala Val 
340 345 350 

ATG CAC TCA CAA AGC AAC GAG TAC CTG GAT ATC GGC AAC ACA CCC CGA 1344 
Met His Ser Gin Ser Asn Glu Tyr Leu Asp lie Gly Asn Thr Pro Arg 
355 360 365 

GTG GGT ACC AAA AGA TAC ATG GCA CCC GAG GTG CTG GAT GAG CAC ATC 13 92 

Val Gly Thr Lys Arg Tyr Met Ala Pro Glu Val Leu Asp Glu His lie 
370 ( 375 380 

CGC ACA GAC TGC TTT GAG TCG TAC AAG TGG ACA GAC ATC TGG GCC TTT 1440 
Arg Thr Asp Cys Phe Glu Ser Tyr Lys Trp Thr Asp lie Trp Ala Phe 
385 390 395 400 

GGC CTA GTG CTA TGG GAG ATC GCC CGG CGG ACC ATC ATC AAT GGC ATT 14 88 

Gly Leu Val Leu Trp Glu lie Ala Arg Arg Thr lie lie Asn Gly lie 
405 410 415 

GTG GAG GAT TAC AGG CCA CCT TTC TAT GAC ATG GTA CCC AAT GAC CCC 1536 
Val Glu Asp Tyr Arg Pro Pro Phe Tyr Asp Met Val Pro Asn Asp Pro 
420 425 430 

AGT TTT GAG GAC ATG AAA AAG GTG GTG TGC GTT GAC CAG CAG ACA CCC 1584 
Ser Phe Glu Asp Met Lys Lys Val Val Cys Val Asp Gin Gin Thr Pro 
435 440 445 

ACC ATC CCT AAC CGG CTG GCT GCA GAT CCG GTC CTC TCC GGG CTG GCC 1632 
Thr lie Pro Asn Arg Leu Ala Ala Asp Pro Val Leu Ser Gly Leu Ala 
450 455 460 

CAG ATG ATG AGA GAG TGC TGG TAC CCC AAC CCC TCT GCT CGC CTC ACC 1680 
Gin Met Met Arg Glu Cys Trp Tyr Pro Asn Pro Ser Ala Arg Leu Thr 
465 470 475 480 

GCA CTG CGC ATA AAG AAG ACA TTG CAG AAG CTC AGT CAC AAT CCA GAG 1728 
Ala Leu Arg lie Lys Lys Thr Leu Gin Lys Leu Ser His Asn Pro Glu 
485 490 495 



0 



m 



AAG CCC AAA GTG ATT CAC TAGCCCAGGG CCACCAGGCT TCCTCTGCCT 1776 
Lys Pro Lys Val lie His 
500 

AAAGTGTGTG CTGGGGAAGA AGACATAGCC TGTCTGGGTA GAGGGAGTGA AGAGAGTGTG 1836 

CACGCTGCCC TGTGTGTGCC TGCTCAGCTT GCTCCCAGCC CATCCAGCCA AAAATACAGC 1896 

TGAGCTGAAA TTCAAAAAAA AAAAAA 1922 



(2) INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 502 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
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(2) INFORMATION FOR SEQ ID NO: 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2070 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 217.. 1812 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
ATTCATGAGA TGGAAGCATA GGTCAAAGCT GTTCGGAGAA ATTGGAACTA CAGTTTTATC 60 



TAGCCACATC TCTGAGAATT CTGAAGAAAG CAGCAGGTGA AAGTCATTGC CAAGTGATTT 



120 



* 



TGTTCTGTAA GGAAGCCTCC CTCATTCACT TACACCAGTG AGACAGCAGG ACCAGTCATT 180 

CAAAGGGCCG TGTACAGGAC GCGTGGCAAT CAGACA ATG ACT CAG CTA TAC ACT 234 

Met Thr Gin Leu Tyr Thr 
1 5 

TAC ATC AGA TTA CTG GGA GCC TGT CTG TTC ATC ATT TCT CAT GTT CAA 2 82 

Tyr lie Arg Leu Leu Gly Ala Cys Leu Phe lie lie Ser His Val Gin 
10 15 20 

GGG CAG AAT CTA GAT AGT ATG CTC CAT GGC ACT GGT ATG AAA TCA GAC 330 
Gly Gin Asn Leu Asp Ser Met Leu His Gly Thr Gly Met Lys Ser Asp 
25 30 35 

TTG GAC CAG AAG AAG CCA GAA AAT GGA GTG ACT TTA GCA CCA GAG GAT 378 
Leu Asp Gin Lys Lys Pro Glu Asn Gly Val Thr Leu Ala Pro Glu Asp 
40 45 50 

ACC TTG CCT TTC TTA AAG TGC TAT TGC TCA GGA CAC TGC CCA GAT GAT 42 6 

Thr Leu Pro Phe Leu Lys Cys Tyr Cys Ser Gly His Cys Pro Asp Asp 
55 60 65 70 

GCT ATT AAT AAC ACA TGC ATA ACT AAT GGC CAT TGC TTT GCC ATT ATA 474 
Ala lie Asn Asn Thr Cys lie Thr Asn Gly His Cys Phe Ala lie lie 
75 80 . 85 

GAA GAA GAT GAT CAG GGA GAA ACC ACA TTA ACT TCT GGG TGT ATG AAG 522 
Glu Glu Asp Asp Gin Gly Glu Thr Thr Leu Thr Ser Gly Cys Met Lys 
90 95 100 

TAT GAA GGC TCT GAT TTT CAA TGC AAG GAT TCA CCG AAA GCC CAG CTA 570 
Tyr Glu Gly Ser Asp Phe Gin Cys Lys Asp Ser Pro Lys Ala Gin Leu 
105 110 115 

CGC AGG ACA ATA GAA TGT TGT CGG ACC AAT TTG TGC AAC CAG TAT TTG 618 
Arg Arg Thr lie Glu Cys Cys Arg Thr Asn Leu Cys Asn Gin Tyr Leu 
120 125 130 

CAG CCT ACA CTG CCC CCT GTT GTT ATA GGT CCG TTC TTT GAT GGC AGC 666 
Gin Pro Thr Leu Pro Pro Val Val lie Gly Pro Phe Phe Asp Gly Ser 
135 140 145 150 

ATC CGA TGG CTG GTT GTG CTC ATT TCC ATG GCT GTC TGT ATA GTT GCT 714 
lie Arg Trp Leu Val Val Leu lie Ser Met Ala Val Cys lie Val Ala 
155 160 165 



ATG ATC ATC TTC TCC AGC TGC TTT TGC TAT AAG CAT TAT TGT AAG AGT 762 
Met lie lie Phe Ser Ser Cys Phe Cys Tyr Lys His Tyr Cys Lys Ser 
170 175 180 

ATC TCA AGC AGG GGT CGT TAC AAC CGT GAT TTG GAA CAG GAT GAA GCA 810 
lie Ser Ser Arg Gly Arg Tyr Asn Arg Asp Leu Glu Gin Asp Glu Ala 
185 190 195 

TTT ATT CCA GTA GGA GAA TCA TTG AAA GAC CTG ATT GAC CAG TCC CAA 858 
Phe lie Pro Val Gly Glu Ser Leu Lys Asp Leu lie Asp Gin Ser Gin 
200 205 210 

AGC TCT GGG AGT GGA TCT GGA TTG CCT TTA TTG GTT CAG CGA ACT ATT 906 
Ser Ser Gly Ser Gly Ser Gly Leu Pro Leu Leu Val Gin Arg Thr lie 
215 220 225 230 

GCC AAA CAG ATT CAG ATG GTT CGG CAG GTT GGT AAA GGC CGC TAT GGA 954 
Ala Lys Gin lie Gin Met Val Arg Gin Val Gly Lys Gly Arg Tyr Gly 
235 240 245 

GAA GTA TGG ATG GGT AAA TGG CGT GGT GAA AAA GTG GCT GTC AAA GTG 1002 
Glu Val Trp Met Gly Lys Trp Arg Gly Glu Lys Val Ala Val Lys Val 
250 255 260 

TTT TTT ACC ACT GAA GAA GCT AGC TGG TTT AGA GAA ACA GAA ATC TAC 1050 
Phe Phe Thr Thr Glu Glu Ala Ser Trp Phe Arg Glu Thr Glu lie Tyr 
265 270 275 

CAG ACG GTG TTA ATG CGT CAT GAA AAT ATA CTT GGT TTT ATA GCT GCA 1098 
Gin Thr Val Leu Met Arg His Glu Asn lie Leu Gly Phe lie Ala Ala 
280 285 290 

GAC ATT AAA GGC ACT GGT TCC TGG ACT CAG CTG TAT TTG ATT ACT GAT 1146 
Asp lie Lys Gly Thr Gly Ser Trp Thr Gin Leu Tyr Leu lie Thr Asp 
295 300 305 310 

TAC CAT GAA AAT GGA TCT CTC TAT GAC TTC CTG AAA TGT GCC ACA CTA 1194 
Tyr His Glu Asn Gly Ser Leu Tyr Asp Phe Leu Lys Cys Ala Thr Leu 
315 320 325 

GAC ACC AGA GCC CTA CTC AAG TTA GCT TAT TCT GCT GCT TGT GGT CTG 1242 
Asp Thr Arg Ala Leu Leu Lys Leu Ala Tyr Ser Ala Ala Cys Gly Leu 
330 335 340 

TGC CAC CTC CAC ACA GAA ATT TAT GGT ACC CAA GGG AAG CCT GCA ATT 1290 
Cys His Leu His Thr Glu lie Tyr Gly Thr Gin Gly Lys Pro Ala lie 
345 350 355 

GCT CAT CGA GAC CTG AAG AGC AAA AAC ATC CTT ATT AAG AAA AAT GGA 133 8 

Ala His Arg Asp Leu Lys Ser Lys Asn lie Leu lie Lys Lys Asn Gly 
360 365 370 



AGT TGC TGT ATT GCT GAC CTG GGC CTA GCT GTT AAA TTC AAC AGT GAT 13 86 

Ser Cys Cys lie Ala Asp Leu Gly Leu Ala Val Lys Phe Asn Ser Asp 
375 380 385 390 

ACA AAT GAA GTT GAC ATA CCC TTG AAT ACC AGG GTG GGC ACC AAG CGG 1434 
Thr Asn Glu Val Asp lie Pro Leu Asn Thr Arg Val Gly Thr Lys Arg 
395 400 405 

TAC ATG GCT CCA GAA GTG CTG GAT GAA AGC CTG AAT AAA AAC CAT TTC 1482 
Tyr Met Ala Pro Glu Val Leu Asp Glu Ser Leu Asn Lys Asn His Phe 
410 415 420 

CAG CCC TAC ATC ATG GCT GAC ATC TAT AGC TTT GGT TTG ATC ATT TGG 153 0 

Gin Pro Tyr lie Met Ala Asp lie Tyr Ser Phe Gly Leu lie lie Trp 
425 430 435 

GAA ATG GCT CGT CGT TGT ATT ACA GGA GGA ATC GTG GAG GAA TAT CAA 1578 
Glu Met Ala Arg Arg Cys lie Thr Gly Gly lie Val Glu Glu Tyr Gin 
440 445 450 

TTA CCA TAT TAC AAC ATG GTG CCC AGT GAC CCA TCC TAT GAG GAC ATG 1626 
Leu Pro Tyr Tyr Asn Met Val Pro Ser Asp Pro Ser Tyr Glu Asp Met 
455 460 465 470 

CGT GAG GTT GTG TGT GTG AAA CGC TTG CGG CCA ATC GTG TCT AAC CGC 1674 
Arg Glu Val Val Cys Val Lys Arg Leu Arg . Pro lie Val Ser Asn Arg 
475 480 485 

TGG AAC AGC GAT GAA TGT CTT CGA GCA GTT TTG AAG CTA ATG TCA GAA 1722 
Trp Asn Ser Asp Glu Cys Leu Arg Ala Val Leu Lys Leu Met Ser Glu 
490 495 500 

TGT TGG GCC CAT AAT CCA GCC TCC AGA CTC ACA GCT TTG AGA ATC AAG 1770 
Cys Trp Ala His Asn Pro Ala Ser Arg Leu Thr Ala Leu Arg lie Lys 
505 510 515 

AAG ACA CTT GCA AAA ATG GTT GAA TCC CAG GAT GTA AAG ATT 1812 
Lys Thr Leu Ala Lys Met Val Glu Ser Gin Asp Val Lys lie 
520 525 530 

TGACAATTAA ACAATTTTGA GGGAGAATTT AGACTGCAAG AACTTCTTCA CCCAAGGAAT 1872 

GGGTGGGATT AGCATGGAAT AGGATGTTGA CTTGGTTTCC AGACTCCTTC CTCTACATCT 1932 

TCACAGGCTG C T AAC AGT AA ACCTTACCGT ACTCTACAGA ATACAAGATT GGAACTTGGA 1992 

ACTTCAAACA TGTCATTCTT TATATATGAC AGCTTTGTTT TAATGTGGGG TTTTTTTGTT 2052 

TGCTTTTTTT GTTTTGTT 2070 



(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 532 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
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350 






Ser 


Lys 


Asn 


He 



Leu 


Tip 

lie 


Lys 


Lys 


Asn 


oiy 




L.yb 


v_ y o 


lie 


ril a. 


Asp 


Leu 


oly 


Leu 


Hid 




"i 1 C\ 










.5 / O 










ion 










Val 

V ax 


XI y O 


nic 


Asn 


uCl 


nop 


J- IXX 


MOl 1 


OX Ll 


Val 
v ax 


Son 


He 

-1 — LC 




XI C Li. 




Thr 

X J. IX 


ope 










j y u 










•3QC 










Ann 
*± u u 


7\ rfT 


V CLJ- 




X J. IX 




7\ rfT 


Tvr 


riC 1— 


Ala 


Pro 


Glu 


Val 


XJC IX 


nop 


ril n 

OX Ll 


OCX 










4 o ^ 

ft U 3 










410 










41 ^ 

ft X D 




Leu. 


Asn 


Lys 


Asn 


His 


Phe 


Gin 


Pro 


Tyr 


He 


Met 


Ala 


Asp 


He 


xy x 


Ser 








4 9 0 

*± \j 










425 










4^ 0 






Phe 


Gly 


Leu 


lie 


He 


Trn 


Glu 


Met 


Ala 


Arg 


Arg 


Cys 


He 


Thr 


Gly 


Gly 






435 










440 










445 








Tip 

X X c 


v ax 


OX Li 


OX LI 


xyi 




XJC Ll 


It X LJ 


Tyr Tyr Asn Met 


Val 


Prn 


OCX 






*± -J VJ 










Ace 










460 
















OX LI 


nop 


nc L- 


Arg 


Hi 11 
OX Li 


Val 


Val 


Cys 


Val 


Lys 


Arg 


Ll 


Arg 


ID J 










fx / \J 










475 










4 RD 

*± O U 


Pro 


lie 


Val 


Ser 


Asn 


Arg 


Trn 


Asn 


Ser 


Asp 


Glu 


Cys 


Leu 


Arg 


Ala 


Val 










485 










490 










495 




Leu 


Lys 


Leu 


Met 


Ser 


Glu 


Cys 


Trp 


Ala 


His 


Asn 


Pro 


Ala 


Ser 


Arg 


Leu 








500 










505 










510 






Thr 


Ala 


Leu 


Arg 


He 


Lys 


Lys 


Thr 


Leu 


Ala 


Lys 


Met 


Val 


Glu 


Ser 


Gin 






515 










520 










525 








Asp 


Val 


Lys 


He 



























530 



(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2160 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 10.. 1524 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 



CGCGGTTAC ATG GCG GAG TCG GCC GGA GCC TCC TCC TTC TTC CCC CTT 
Met Ala Glu Ser Ala Gly Ala Ser Ser Phe Phe Pro Leu 
15 10 



48 



GTT GTC CTC CTG CTC GCC GGC AGC GGC GGG TCC GGG CCC CGG GGG ATC 96 
Val Val Leu Leu Leu Ala Gly Ser Gly Gly Ser Gly Pro Arg Gly lie 
15 20 25 

CAG GCT CTG CTG TGT GCG TGC ACC AGC TGC CTA CAG ACC AAC TAC ACC 144 
Gin Ala Leu Leu Cys Ala Cys Thr Ser Cys Leu Gin Thr Asn Tyr Thr 
30 35 40 45 

TGT GAG ACA GAT GGG GCT TGC ATG GTC TCC ATC TTT AAC CTG GAT GGC 192 
Cys Glu Thr Asp Gly Ala Cys Met Val Ser lie Phe Asn Leu Asp Gly 
50 55 60 

GTG GAG CAC CAT GTA CGT ACC TGC ATC CCC AAG GTG GAG CTG GTT CCT 240 
Val Glu His His Val Arg Thr Cys He Pro Lys Val Glu Leu Val Pro 
65 70 75 

GCT GGA AAG CCC TTC TAC TGC CTG AGT TCA GAG GAT CTG CGC AAC ACA 2 88 

Ala Gly Lys Pro Phe Tyr Cys Leu Ser Ser Glu Asp Leu Arg Asn Thr 
80 85 90 

CAC TGC TGC TAT ATT GAC TTC TGC AAC AAG ATT GAC CTC AGG GTC CCC 33 6 

His Cys Cys Tyr He Asp Phe Cys Asn Lys He Asp Leu Arg Val Pro 
95 100 105 

AGC GGA CAC CTC AAG GAG CCT GCG CAC CCC TCC ATG TGG GGC CCT GTG 3 84 

Ser Gly His Leu Lys Glu Pro Ala His Pro Ser Met Trp Gly Pro Val 
110 115 120 125 

GAG CTG GTC GGC ATC ATC GCC GGC CCC GTC TTC CTC CTC TTC CTT ATC 432 
Glu Leu Val Gly He He Ala Gly Pro Val Phe Leu Leu Phe Leu He 
130 135 140 

ATT ATC ATC GTC TTC CTG GTC ATC AAC TAT CAC CAG CGT GTC TAC CAT 4 80 

He He He Val Phe Leu Val He Asn Tyr His Gin Arg Val Tyr His 
145 150 155 

AAC CGC CAG AGG TTG GAC ATG GAG GAC CCC TCT TGC GAG ATG TGT CTC 52 8 

Asn Arg Gin Arg Leu Asp Met Glu Asp Pro Ser Cys Glu Met Cys Leu 
160 165 170 

TCC AAA GAC AAG ACG CTC CAG GAT CTC GTC TAC GAC CTC TCC ACG TCA 576 
Ser Lys Asp Lys Thr Leu Gin Asp Leu Val Tyr Asp Leu Ser Thr Ser 
175 180 185 

GGG TCT GGC TCA GGG TTA CCC CTT TTT GTC CAG CGC ACA GTG GCC CGA 624 
Gly Ser Gly Ser Gly Leu Pro Leu Phe Val Gin Arg Thr Val Ala Arg 
190 195 200 205 

ACC ATT GTT TTA CAA GAG ATT ATC GGC AAG GGC CGG TTC GGG GAA GTA 672 
Thr He Val Leu Gin Glu He He Gly Lys Gly Arg Phe Gly Glu Val 
210 215 220 



TGG CGT GGT CGC TGG AGG GGT GGT GAC GTG GCT GTG AAA ATC TTC TCT 72 0 

Trp Arg Gly Arg Trp Arg Gly Gly Asp Val Ala Val Lys lie Phe Ser 
225 230 235 

TCT CGT GAA GAA CGG TCT TGG TTC CGT GAA GCA GAG ATC TAC CAG ACC 768 
Ser Arg Glu Glu Arg Ser Trp Phe Arg Glu Ala Glu lie Tyr Gin Thr 
240 245 250 

GTC ATG CTG CGC CAT GAA AAC ATC CTT GGC TTT ATT GCT GCT GAC AAT 816 
Val Met Leu Arg His Glu Asn lie Leu Gly Phe lie Ala Ala Asp Asn 
255 260 265 

AAA GAT AAT GGC ACC TGG ACC CAG CTG TGG CTT GTC TCT GAC TAT CAC 864 
Lys Asp Asn Gly Thr Trp Thr Gin Leu Trp Leu Val Ser Asp Tyr His 
270 275 280 285 

GAG CAT GGC TCA CTG TTT GAT TAT CTG AAC CGC TAC ACA GTG ACC ATT 912 
Glu His Gly Ser Leu Phe Asp Tyr Leu Asn Arg Tyr Thr Val Thr lie 
290 295 300 

GAG GGA ATG ATT AAG CTA GCC TTG TCT GCA GCC AGT GGT TTG GCA CAC 960 
Glu Gly Met lie Lys Leu Ala Leu Ser Ala Ala Ser Gly Leu Ala His 
305 310 315 

CTG CAT ATG GAG ATT GTG GGC ACT CAA GGG AAG CCG GGA ATT GCT CAT 100 8 

Leu His Met Glu lie Val Gly Thr Gin Gly Lys Pro Gly He Ala His 
320 325 330 

CGA GAC TTG AAG TCA AAG AAC ATC CTG GTG AAA AAA AAT GGC ATG TGT 1056 
Arg Asp Leu Lys Ser Lys Asn He Leu Val Lys Lys Asn Gly Met Cys 
335 340 345 

GCC ATT GCA GAC CTG GGC CTG GCT GTC CGT CAT GAT GCG GTC ACT GAC 1104 
Ala He Ala Asp Leu Gly Leu Ala Val Arg His Asp Ala Val Thr Asp 
350 355 360 365 

ACC ATA GAC ATT GCT CCA AAT CAG AGG GTG GGG ACC AAA CGA TAC ATG 1152 
Thr He Asp He Ala Pro Asn Gin Arg Val Gly Thr Lys Arg Tyr Met 
370 375 380 

GCT CCT GAA GTC CTT GAC GAG ACA ATC AAC ATG AAG CAC TTT GAC TCC 12 00 

Ala Pro Glu Val Leu Asp Glu Thr He Asn Met Lys His Phe Asp Ser 
385 390 395 

TTC AAA TGT GCC GAC ATC TAT GCC CTC GGG CTT GTC TAC TGG GAG ATT 1248 
Phe Lys Cys Ala Asp He Tyr Ala Leu Gly Leu Val Tyr Trp Glu lie 
400 405 410 

GCA CGA AGA TGC AAT TCT GGA GGA GTC CAT GAA GAC TAT CAA CTG CCG 12 96 

Ala Arg Arg Cys Asn Ser Gly Gly Val His Glu Asp Tyr Gin Leu Pro 
415 420 425 



• 



TAT TAC GAC TTA GTG CCC TCC GAC CCT TCC ATT GAG GAG ATG CGA AAG 1344 
Tyr Tyr Asp Leu Val Pro Ser Asp Pro Ser lie Glu Glu Met Arg Lys 
430 435 440 445 

GTT GTA TGT GAC CAG AAG CTA CGG CCC AAT GTC CCC AAC TGG TGG CAG 1392 
Val Val Cys Asp Gin Lys Leu Arg Pro Asn Val Pro Asn Trp Trp Gin 
450 455 460 

AGT TAT GAG GCC TTG CGA GTG ATG GGA AAG ATG ATG CGG GAG TGC TGG 1440 
Ser Tyr Glu Ala Leu Arg Val Met Gly Lys Met Met Arg Glu Cys Trp 
465 470 475 

TAC GCC AAT GGT GCT GCC CGT CTG ACA GCT CTG CGC ATC AAG AAG ACT 14 88 

Tyr Ala Asn Gly Ala Ala Arg Leu Thr Ala Leu Arg lie Lys Lys Thr 
480 485 490 

CTG TCC CAG CTA AGC GTG CAG GAA GAT GTG AAG ATT TAAGCTGTTC 1534 
Leu Ser Gin Leu Ser Val Gin Glu Asp Val Lys lie 
495 500 505 

CTCTGCCTAC ACAAAGAACC TGGGCAGTGA GGATGACTGC AGCCACCGTG CAAGCGTCGT 1594 

GGAGGCCTAT CCTCTTGTTT CTGCCCGGCC CTCTGGCAGA GCCCTGGCCT GCAAGAGGGA 1654 

CAGAGCCTGG GAGACGCGCG CACTCCCGTT GGGTTTGAGA CAGACACTTT TTATATTTAC 1714 

CTCCTGATGG CATGGAGACC TGAGCAAATC ATGTAGTCAC TCAATGCCAC AACTCAAACT 1774 

GCTTCAGTGG GAAGTACAGA GACCCAGTGC ATTGCGTGTG CAGGAGCGTG AGGTGCTGGG 1834 

CTCGCCAGGA GCGGCCCCCA TACCTTGTGG TCCACTGGGC TGCAGGTTTT CCTCCAGGGA 1894 

CCAGTCAACT GGCATCAAGA TATTGAGAGG AACCGGAAGT TTCTCCCTCC TTCCCGTAGC 1954 

AGTCCTGAGC CACACCATCC TTCTCATGGA CAT C C GGAGG ACTGCCCCTA GAGACACAAC 2014 

CTGCTGCCTG TCTGTCCAGC CAAGTGCGCA TGTGCCGAGG TGTGTCCCAC ATTGTGCCTG 2074 

GTCTGTGCCA CGCCCGTGTG TGTGTGTGTG TGTGTGAGTG AGTGTGTGTG TGTACACTTA 2134 

ACCTGCTTGA GCTTCTGTGC ATGTGT 2160 



(2) INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 505 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 



Met Ala Glu Ser 
1 

Leu Leu Ala Gly 
20 

Leu Cys Ala Cys 
35 



Ala Gly Ala Ser 
5 

Ser Gly Gly Ser 

Thr Ser Cys Leu 
40 



Ser Phe Phe Pro 
10 

Gly Pro Arg Gly 
25 

Gin Thr Asn Tyr 



Leu Val Val Leu 
15 

lie Gin Ala Leu 
30 

Thr Cys Glu Thr 
45 




Asp 


Gly 


Ala 


Cys 


Met 


Val 


Ser 


Tift 

lie 




50 










55 




His 


TT_ 1 

Val 


Arg 


Thr 


Cys 


Tift 

He 


Pro 


Lys 


65 










70 






Piro 


rTle 


Tyr 


Cys 


Leu 


Ser 


Ser 


pin 

blU 










85 








Tyr 


lie 


Asp 


rxie 


Cys 


Asn 


Lys 


Tift 

i ie 








1U U 










Leu. 


Lys 


ulU 


Pro 


Ala 


111 S 


Pro 


Ser 






-Lib 










Iz U 


biy 


lie 


lie 


Ala 


biy 


Pro 


T 7 — , 1 

vai 


rile 




13 0 










135 




Val 


Phe 


Leu 


val 


Tift 

He 


Asn 


Tyr 


His 


145 










150 






Arg 


Leu 


Asp 


Met 


Glu 


Asp 


Pro 


Ser 










165 








Lys 


Thr 


Leu 


p 1 — 

bin 


Asp 


Leu 


val 


Tyr 








180 










Ser 


P 1 t r 

biy 


Leu 


Pro 


Leu 


Pne 


vai 


p 1 -r-. 

bin 






195 










200 


Leu 


bin 


blU 


lie 


Tift 

i ie 


biy 


Lys 


Pi,, 
biy 




o i a 
ZlU 










215 




Arg 


irp 


Arg 


biy 


oiy 


Asp 


vai 


7\ 1 -j 

Aia 


o o c 










O "3 A 

zj u 








7\ -Y~rt 
AL y 


ocl 


irp 




ax y 


ulU 


7\ 1 -a 
Ala 










z4b 








Arg 


ril S 


blU ■ 


Asn 


ti- 
ne 


Leu 


biy 


TlVi ft 

Fne 








z6(J 










biy 


T 1 Vi T* 


irp 


inr 


bin 


Leu 


irp 


Leu 






z 1 b 










o q n 
z oU 


O Q "V* 

PCI 


Leu 


xrlie ■ 


Asp 


iyr 


Leu 


Asn 


Arg 




O Q A 

z y u 










O Q C 

zy b 




Tip 

lie 


Lys 


Leu 


Ala 


Leu 


Ser 


7\ i a 
Ala 


Aia 


one 










OTA 

310 






blU 


lie 


vai 


biy 


inr 


p i y-( 

bin 


Pl , r 

biy 


Lys 










325 








Lys 


Ser 


Lys 


Asn 


Tin 

lie 


Leu 


T r _ 1 

vai 


Lys 


















Asp 


Leu 


biy 


Leu 


Aid 


Val 


Arg 


rilS 






"3 c c 

355 










3 60 


11c 


Aid 


Pro 


Asn 


bin 


Arg 


vai 


biy 




o. "7 a 

o /u 










j /b 




Val 


Leu 


Asp 


bill 


Thr 


Tl a 

lie 


Asn 


•iwrft *- 

i v ieu 


"3 Q C 

Job 










j y u 






Ala 


Asp 


lie 


iyr 


Al d 


Leu 


m \r 

uiy 


Leu 










4 Ub 








fire: 
v_ y o 


7\ C Tl 


UCI 




m xr 

uiy 


v ax 


XI _L © 


Pi n 
bx u. 








A O A 

4z U 










Leu 


vai 


Pro 


Ser 


Asp 


Pro 


Ser 


Tip 

lie 






/l *3 C 










/i a n 
44 U 




Gin 




XJC LI 


Arg 


Pro 




Val 




450 










455 




Ala 


Leu 


Arg 


Val 


Met 


Gly 


Lys 


Met 


465 










470 






Gly 


Ala 


Ala 


Arg 


Leu 


Thr 


Ala 


Leu 










485 








Leu 


Ser 


Val 


Gin 


Glu 


Asp 


Val 


Lys 



500 



Phe 


Asn 


Leu 


Asp 
60 


Gly 


Val 


Glu 


His 


Val 


Glu 


Leu 
75 


Val 


Pro 


Ala 


Gly 


Lys 
80 


Asp 


Leu 
90 


Arg 


Asn 


Thr 


His 


Cys 
95 


Cys 


Asp 


Leu 


Arg 


Val 


Pro 


Ser 


Gly 


His 


1 f\ c 

lUb 










1 1 A 
11U 






Met 


Trp 


Gly 


Pro 


Val 
125 


Glu 


Leu 


Val 


Leu 


Leu 


■n"U ft 


Leu 
140 


Tift 

i ie 


Tift 

lie 


Tl e» 

lie 


Tl ft 

i ie 


Gin 


Arg 


Val 
155 


Tyr 


His 


Asn 


Arg 


Gin 
160 


Cys 


Glu 
170 


Met 


Cys 


Leu 


Ser 


Lys 
175 


Asp 


Asp 


Leu 


Ser 


Thr 


Ser 


Gly 


Ser 


Gly 


185 










190 






Arg 


Thr 


Val 


Ala 


Arg 
2 05 


Thr 


He 


Val 


Arg 


pne 


pi , r 

biy 


blU 

1 1 A 

zz U 


vai 


Trp 


Arg 


P 1 t r 

biy 


Val 


Lys 


He 

o o c 


Phe 


Ser 


Ser 


Arg 


Glu 

O A A 

24 0 


Glu 


He 

OCA 

z b U 


Tyr 


Gin 


Thr 


Val 


Met 

o c c 
zbb 


Leu 


He 


Ala 


Ala 


Asp 


Asn 


Lys 


Asp 


Asn 


o c c 
z bb 










z /U 






Val 


Ser 


Asp 


Tyr 


His 

O Q C 

z ob 


Glu 


His 


Gly 


Tyr 


Tnr 


Val 


Tnr 

i a n 


Tift 

lie 


blU 


biy 


Mftf 


Ser 


Gly 


Leu 
Jib 


Ala 


His 


Leu 


His 


Met 

3zU 


Pro 


Gly 

T T A 


He 


Ala 


His 


Arg 


Asp 

335 


Leu 


Lys 


Asn 


Gly 


Met 


Cys 


Ala 


lie 


Ala 


*3 /I C 

34b 
















Asp 


Ala 


Val 


Thr 


Asp 

U £T IT 

job 


Thr 


lie 


Asp 


1 ill 


Lys 


Arg 


iyr 

D O A 

3 80 




Aia 


Pro 


Al,, 

blU 


Lys 


His 


Phe 
j y b 


Asp 


Ser 


Phe 


Lys 


Cys 

/t A A 

4UU 


Val 


Tyr 

41U 


Trp 


Glu 


He 


Ala 


Arg 

A 1 C 

41b 


Arg 


Asp 


Tyr 


Gin 


Leu 


Pro 


Tyr 


Tyr 


As P 


4 zb 










A "3 A 
4 J U 






Glu 


Glu 


Met 


Arg 


Lys 
445 


Val 


Val 


Cys 


Pro 


Asn 


Trp 


Trp 
460 


Gin 


Ser 


Tyr 


Glu 


Met 


Arg 


Glu 
475 


Cys 


Trp 


Tyr 


Ala 


Asn 
480 


Arg 


He 
490 


Lys 


Lys 


Thr 


Leu 


Ser 
495 


Gin 



lie 



505 




(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1952 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 187.. 1692 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

AAGCGGCGGC AGAAGTTGCC GGCGTGGTGC TCGTAGTGAG GGCGCGGAGG ACCCGGGACC 60 

TGGGAAGCGG CGGCGGGTTA ACTTCGGCTG AATCACAACC ATTTGGCGCT GAGCTATGAC 12 0 

AAGAGAGCAA ACAAAAAGTT AAAGGAGCAA CCCGGCCATA AGTGAAGAGA GAAGTTTATT 180 

GATAAC ATG CTC TTA CGA AGC TCT GGA AAA TTA AAT GTG GGC ACC AAG 228 



Met Leu Leu Arg Ser Ser Gly Lys Leu Asn Val Gly Thr Lys 
1 5 10 



AAG GAG GAT GGA GAG AGT ACA GCC CCC ACC CCT CGG CCC AAG ATC CTA 
Lys Glu Asp Gly Glu Ser Thr Ala Pro Thr Pro Arg Pro Lys lie Leu 
15 20 25 30 



276 



CGT TGT AAA TGC CAC CAC CAC TGT CCG GAA GAC TCA GTC AAC AAT ATC 
Arg Cys Lys Cys His His His Cys Pro Glu Asp Ser Val Asn Asn lie 
35 40 45 



324 



TGC AGC ACA GAT GGG TAC TGC TTC ACG ATG ATA GAA GAA GAT GAC TCT 
Cys Ser Thr Asp Gly Tyr Cys Phe Thr Met lie Glu Glu Asp Asp Ser 
50 55 60 



372 



GGA ATG CCT GTT GTC ACC TCT GGA TGT CTA GGA CTA GAA GGG TCA GAT 
Gly Met Pro Val Val Thr Ser Gly Cys Leu Gly Leu Glu Gly Ser Asp 
65 70 75 



420 



TTT CAA TGT CGT GAC ACT CCC ATT CCT CAT CAA AGA AGA TCA ATT GAA 
Phe Gin Cys Arg Asp Thr Pro lie Pro His Gin Arg Arg Ser lie Glu 
80 85 90 



468 



TGC TGC ACA GAA AGG AAT GAG TGT AAT AAA GAC CTC CAC CCC ACT CTG 
Cys Cys Thr Glu Arg Asn Glu Cys Asn Lys Asp Leu His Pro Thr Leu 
95 100 105 110 



516 



CCT CCT CTC AAG GAC AGA GAT TTT GTT GAT GGG CCC ATA CAC CAC AAG 
Pro Pro Leu Lys Asp Arg Asp Phe Val Asp Gly Pro lie His His Lys 



564 



115 120 125 

GCC TTG CTT ATC TCT GTG ACT GTC TGT AGT TTA CTC TTG GTC CTC ATT 
Ala Leu Leu lie Ser Val Thr Val Cys Ser Leu Leu Leu Val Leu lie 
130 135 140 

ATT TTA TTC TGT TAC TTC AGG TAT AAA AGA CAA GAA GCC CGA CCT CGG 
lie Leu Phe Cys Tyr Phe Arg Tyr Lys Arg Gin Glu Ala Arg Pro Arg 
145 150 155 

TAC AGC ATT GGG CTG GAG CAG GAC GAG ACA TAC ATT CCT CCT GGA GAG 
Tyr Ser lie Gly Leu Glu Gin Asp Glu Thr Tyr lie Pro Pro Gly Glu 
160 165 170 

TCC CTG AGA GAC TTG ATC GAG CAG TCT CAG AGC TCG GGA AGT GGA TCA 
Ser Leu Arg Asp Leu lie Glu Gin Ser Gin Ser Ser Gly Ser Gly Ser 
175 180 185 190 

GGC CTC CCT CTG CTG GTC CAA AGG ACA ATA GCT AAG CAA ATT CAG ATG 
Gly Leu Pro Leu Leu Val Gin Arg Thr lie Ala Lys Gin lie Gin Met 
195 200 205 

GTG AAG CAG ATT GGA AAA GGC CGC TAT GGC GAG GTG TGG ATG GGA AAG 
Val Lys Gin lie Gly Lys Gly Arg Tyr Gly Glu Val Trp Met Gly Lys 
210 215 220 

TGG CGT GGA GAA AAG GTG GCT GTG AAA GTG TTC TTC ACC ACG GAG GAA 
Trp Arg Gly Glu Lys Val Ala Val Lys Val Phe Phe Thr Thr Glu Glu 
225 230 235 



GCC AGC TGG TTC CGA GAG ACT GAG ATA TAT CAG ACG GTC CTG ATG CGG 
Ala Ser Trp Phe Arg Glu Thr Glu lie Tyr Gin Thr Val Leu Met Arg 
240 245 250 



CAT GAG AAT ATT CTG GGG TTC ATT GCT GCA GAT ATC AAA GGG ACT GGG 996 
His Glu Asn lie Leu Gly Phe lie Ala Ala Asp lie Lys Gly Thr Gly 
255 260 265 270 

TCC TGG ACT CAG TTG TAC CTC ATC ACA GAC TAT CAT GAA AAC GGC TCC 1044 
Ser Trp Thr Gin Leu Tyr Leu lie Thr Asp Tyr His Glu Asn Gly Ser 
275 280 285 

CTT TAT GAC TAT CTG AAA TCC ACC ACC TTA GAC GCA AAG TCC ATG CTG 1092 
Leu Tyr Asp Tyr Leu Lys Ser Thr Thr Leu Asp Ala Lys Ser Met Leu 
290 295 300 

AAG CTA GCC TAC TCC TCT GTC AGC GGC CTA TGC CAT TTA CAC ACG GAA 1140 
Lys Leu Ala Tyr Ser Ser Val Ser Gly Leu Cys His Leu His Thr Glu 
305 310 315 

ATC TTT AGC ACT CAA GGC AAG CCA GCA ATC GCC CAT CGA GAC TTG AAA 1188 
lie Phe Ser Thr Gin Gly Lys Pro Ala lie Ala His Arg Asp Leu Lys 
320 325 330 

AGT AAA AAC ATC CTG GTG AAG AAA AAT GGA ACT TGC TGC ATA GCA GAC 1236 
Ser Lys Asn lie Leu Val Lys Lys Asn Gly Thr Cys Cys lie Ala Asp 
335 340 345 350 

CTG GGC TTG GCT GTC AAG TTC ATT AGT GAC ACA AAT GAG GTT GAC ATC 12 84 

Leu Gly Leu Ala Val Lys Phe lie Ser Asp Thr Asn Glu Val Asp lie 
355 360 365 

CCA CCC AAC ACC CGG GTT GGC ACC AAG CGC TAT ATG CCT CCA GAA GTG 13 32 

Pro Pro Asn Thr Arg Val Gly Thr Lys Arg Tyr Met Pro Pro Glu Val 
370 375 380 

CTG GAC GAG AGC TTG AAT AGA AAC CAT TTC CAG TCC TAC ATT ATG GCT 1380 
Leu Asp Glu Ser Leu Asn Arg Asn His Phe Gin Ser Tyr lie Met Ala 
385 390 395 

GAC ATG TAC AGC TTT GGA CTC ATC CTC TGG GAG ATT GCA AGG AGA TGT 1428 
Asp Met Tyr Ser Phe Gly Leu lie Leu Trp Glu lie Ala Arg Arg Cys 
400 405 410 

GTT TCT GGA GGT ATA GTG GAA GAA TAC CAG CTT CCC TAT CAC GAC CTG 1476 
Val Ser Gly Gly lie Val Glu Glu Tyr Gin Leu Pro Tyr His Asp Leu 
415 420 425 430 

GTG CCC AGT GAC CCT TCT TAT GAG GAC ATG AGA GAA ATT GTG TGC ATG 1524 
Val Pro Ser Asp Pro Ser Tyr Glu Asp Met Arg Glu lie Val Cys Met 
435 440 445 

AAG AAG TTA CGG CCT TCA TTC CCC AAT CGA TGG AGC AGT GAT GAG TGT 1572 
Lys Lys Leu Arg Pro Ser Phe Pro Asn Arg Trp Ser Ser Asp Glu Cys 
450 455 460 



CTC AGG CAG ATG GGG AAG CTT ATG ACA GAG TGC TGG GCG CAG AAT CCT 162 0 

Leu Arg Gin Met Gly Lys Leu Met Thr Glu Cys Trp Ala Gin Asn Pro 
465 470 475 

GCC TCC AGG CTG ACG GCC CTG AGA GTT AAG AAA ACC CTT GCC AAA ATG 1668 
Ala Ser Arg Leu Thr Ala Leu Arg Val Lys Lys Thr Leu Ala Lys Met 
480 485 490 

TCA GAG TCC CAG GAC ATT AAA CTC TGACGTCAGA TACTTGTGGA CAGAGCAAGA 1722 
Ser Glu Ser Gin Asp He Lys Leu 
495 500 

ATTTCACAGA AGCATCGTTA GCCCAAGCCT TGAACGTTAG CCTACTGCCC AGTGAGTTCA 1782 

GACTTTCCTG GAAGAGAGCA CGGTGGGCAG ACACAGAGGA ACCCAGAAAC ACGGATTCAT 1842 

CATGGCTTTC TGAGGAGGAG AAACTGTTTG GGTAACTTGT TCAAGATATG ATGCATGTTG 1902 

CTTTCTAAGA AAGCCCTGTA TTTTGAATTA CCATTTTTTT ATAAAAAAAA 1952 



(2) INFORMATION FOR SEQ ID NO: 18: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 502 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 



Met 


Leu 


Leu 
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Gly 
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Lys 
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He 
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Lys 
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35 


His 
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Cys 


Pro 


Glu 
40 
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Val 
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45 


He 


Cys 
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Thr 
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50 


Gly 


Tyr 


Cys 


Phe 


Thr 
55 


Met 


He 


Glu 


Glu 


Asp 
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Ser 


Gly 


Met 


Pro 


Val 


Val 


Thr 


Ser 


Gly 


Cys 


Leu 


Gly 
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Glu 


Gly 


Ser 


Asp 


Phe 


Gin 


65 










70 










75 
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Cys 


Arg 


Asp 


Thr 


Pro 
85 


He 


Pro 


His 


Gin 


Arg 
90 


Arg 


Ser 


He 


Glu 


Cys 
95 


Cys 


Thr 


Glu 


Arg 


Asn 
100 


Glu 


Cys 


Asn 


Lys 


Asp 
105 


Leu 


His 


Pro 


Thr 


Leu 
110 


Pro 


Pro 


Leu 


Lys 


Asp 
115 


Arg 


Asp 


Phe 


Val 


Asp 
120 


Gly 


Pro 


He 


His 


His 
125 


Lys 


Ala 


Leu 


Leu 


He 
130 


Ser 


Val 


Thr 


Val 


Cys 
135 


Ser 


Leu 


Leu 


Leu 


Val 
140 


Leu 


He 


He 


Leu 


Phe 


Cys 


Tyr 


Phe 


Arg 


Tyr 


Lys 


Arg 


Gin 


Glu 


Ala 


Arg 


Pro 


Arg 


Tyr 


Ser 


145 










150 










155 










160 


He 


Gly 


Leu 


Glu 


Gin 
165 


Asp 


Glu 


Thr 


Tyr 


He 
170 


Pro 


Pro 


Gly 


Glu 


Ser 
175 


Leu 




Arg 


Asp 


Leu 


lie 


C~\ n 
bill 


bin 


Ser 


r*i -n 

oin 


Ser 


Ser 


biy 


Ser 


ijiy 


Ser 


biy 


Leu 
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Leu 
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Vd JL 


Pin 
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1 111 
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r*i n 
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bin 
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i y d 
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He 
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m v 
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T Arc 
xjy 0 


irp 
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Al ^ 
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m v 
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Tnr 
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Trp 
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9 1 c\ 






X 11X 


ri~\ n 


Leu 


Tvr 
xyx 


Leu 


Tie 

X X c 


Thr 


nop 


Tvr 

xyi 


U-i 0 
ni 0 


cn 11 


A 0 Tl 
rtiDl 1 


m v 


OCX 


T 1 

XJC u. 


T\7T* 
















9 ft n 










9 ft £ 
Z O Z> 










Tvt 
xyir 


Leu 


Ly s 


Ser 


Thr 


Thr 


XJC u 


nop 


Ala 

rtX ct 


xjy 0 


OCX 






xjy 0 


Ti^i 1 
ucu 




290 




















inn 










Ala 


Tvt 
xyi 


OCX 


Cor 
0 tr x 


V Ct X 




CZ~\ v 

uiy 


Leu 


tys 


nx 0 


Leu 


nib 


1 111 


bill 


Tip 

lie 


.trie 
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jlU 










JlD 
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Thr 
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T.vc 
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Al A 
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X 1C 


Al a 
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A y~n 

y 
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one 
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Tic 

j j D 




Asn 


He 


L6U 


Val 
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Lys 


Asn 
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1 fir 


Lys 
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Tl O 
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Al a 
Ala 
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Leu 
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Ala 
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A ar\ 
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Tl 
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T cc 










j o \j 
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Arg 


Val 
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Thr 


Lys 


Arg 


Tvt 
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Pro 


Glu 


Val 
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A GT"\ 




370 




















1 ft n 

J O V 










Glu 


Ser 


Leu 


Asn 


Arg 


Asn 


His 


Phe 


Gin 


Ser 


Tvr 

xyx 


He 


Met 


Ala 


Asp 


Met 


385 




















J 27 J 










Ann 


Tyr 


Ser 


Phe 


Glv 


Leu 


He 


Leu 


Trn 


Glu 


He 


Ala 




Arg 


Cys 


Val 


Ser 










T W 3 
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*± 1 D 




Gly Gly 


He 


Val 


Glu 


Glu 


Tvt 
xyi 


Gin 
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Tvt 
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His 


Asp 


T 1^1 1 


Val 

VAX 


IT X VJ 








42 0 










*± «j 










a "\ n 

*± J L/ 






Ser Asp 
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Tvr 
xyx 
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V7X IX 




Mpr 


A TCI 
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He 

X xc 


Val 


^»y & 


1*1 G L, 


T.VC 

xiy 0 


xjy 0 






4 ^ R 
1 j j 




















A A K 








Leu 


Arg 


Pro 


Ser 


Phe 


Pro 


Asn 


Ara 


Trr> 

x xj_> 


Ser 


Ser 


Asp 


Glu 


Cys 


Leu 


Arg 




450 










455 










460 










Gin 


Met 


Gly 


Lys 


Leu 


Met 


Thr 


Glu 


Cys 


Trp 


Ala 


Gin 


Asn 


Pro 


Ala 


Ser 


465 










470 










475 










480 


Arg 


Leu 


Thr 


Ala 


Leu 


Arg 


Val 


Lys 


Lys 


Thr 


Leu 


Ala 


Lys 


Met 


Ser 


Glu 










485 










490 










495 




Ser 


Gin 


Asp 


He 


Lys 


Leu 























500 



(2) INFORMATION FOR SEQ ID NO : 19: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
. (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iii) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



GCGGATCCTG TTGTGAAGGN AATATGTG 



28 



(2) INFORMATION FOR SEQ ID NO : 20: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
GCGATCCGTC GCAGTCAAAA TTTT 



(2) INFORMATION FOR SEQ ID NO : 21: 
<i) SEQUENCE CHARACTERISTICS: . 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
GCGGATCCGC GATATATTAA AAGCAA 



(2) INFORMATION FOR SEQ ID NO: 22: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI -SENSE: YES 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
CGGAATTCTG GTGCCATATA 



(2) INFORMATION FOR SEQ ID NO: 23: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 




(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI -SENSE: NO 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 23 
ATTCAAGGGC ACATCAACTT CATTTGTGTC ACTGTTG 



(2) INFORMATION FOR SEQ ID NO: 24: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 
GCGGATCCAC CATGGCGGAG TCGGCC 



(2) INFORMATION FOR SEQ ID NO: 25: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iii) ANTI -SENSE: NO 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 
AACACCGGGC CGGCGATGAT 



(2) INFORMATION FOR SEQ ID NO : 26: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 



Gly Xaa Gly Xaa Xaa Gly 
1 5 



(2) INFORMATION FOR SEQ ID NO : 27: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Asp Phe Lys Ser Arg Asn 
1 5 



(2) INFORMATION FOR SEQ ID NO: 28: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Asp Leu Lys Ser Lys Asn 
1 5 



(2) INFORMATION FOR SEQ ID NO: 29: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 29: 

Gly Thr Lys Arg Tyr Met 
1 5 



(2) INFORMATION FOR SEQ ID NO : 30: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 182 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Leu Asp Thr Leu Val Gly Lys Gly Arg Phe Ala Glu Val Tyr Lys Ala 
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(2) INFORMATION FOR SEQ ID NO : 31: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 176 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 



Leu Leu 


Glu 


He 


Lys 
5 
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Arg 


Gly 


Arg 


Phe 
10 


Gly 


Cys 


Val 


Trp 
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15 
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Arg 


Arg 


Tyr 


Met 


Ala 
175 


Pro 



(2) INFORMATION FOR SEQ ID NO : 32: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 175 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
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Val Lys 
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Arq 

ZD 


Phe 


Gly 
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Val 


Trp 
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175 


(2) 


INFORMATION FOR 


SEQ 


ID NO: 33: 
















(i) 


SEQUENCE CHARACTERISTICS: 


















(A) 


LENGTH : 


178 


amino acids 


















(B) 


TYPE : amino 


acid 




















(D) 


TOPOLOGY: linear 


















(ii) 


MOLECULE TYPE: peptide 


















(vi) 


ORIGINAL SOURCE; 
























(A) 


ORGANISM: C, 


. elegans 
















(xi) 


SEQUENCE DESCRIPTION: SEQ ID NO: 


: 33: 










Leu 


Thr 


Gly Arg Val 


Gly 


Ser 


Gly Arg 


Phe 


Gly 


Asn 


Val 


Ser 


Arg Gly 








5 
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15 


Asp 


Tyr 


Arg Gly Glu Ala Val 


Ala 


Val 


Lys 


Val 


Phe 


Asn 


Ala 


Leu Asp 








20 








25 










30 




Glu 


Pro 


Ala 


Phe His 


Lys 


Glu 


Thr 
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He 


Phe 


Glu 


Thr Arg 


Met Leu 






35 








40 
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Asn Val 


Leu Arg 
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He 


Gly 
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Val 


Asp Thr 
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70 

Phe Leu Leu Glu 
85 

Arg Ser Thr Ala 

Ser Lys Glu Ser 
120 

Lys Asn lie Met 
135 

Gly Leu Ser Leu 
150 

Asn Glu Asn Tyr 
165 



75 

Asn Thr Val Asn 
90 

Ser Gly Leu Ala 
105 

Asn Lys Pro Ala 

Val Lys Asn Asp 
140 

Ser Lys Pro Glu 
155 

Lys Cys Gly Thr 
170 




80 

He Glu Thr Tyr 
95 

Phe Leu His Asn 
110 

Met Ala His Arg 
125 

Leu Thr Cys Ala 

Asp Ala Ala Ser 
160 

Val Arg Tyr Leu 
175 



(2) INFORMATION FOR SEQ ID NO: 34: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 513 amino acids 

(B) TY7PE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: MOUSE 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 



Met 


Gly 


Ala 


Ala 


Ala 


Lys 


Leu 
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Phe 
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Val 
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He 


Ser 


Cys 
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25 










30 






Phe 


Asn 


Ala 


Asn 


Trp 


Glu 


lys 


Asp 


Arg 


Thr 


Asn 


Gin 


Thr Gly Val 


Glu 






35 










40 










45 








Pro 


Cys 


Tyr 


Gly 


Asp 


Lys 


Asp 


Lys 


Arg 


Arg 


His 


Cys 


Phe 


Ala 


Thr 


Trp 




50 










55 










60 










Lys 


Asn 


He 


Ser 


Gly 


Ser 


He 


Glu 


He 


Val 


Lys 


Gin 


Gly 


Cys 


Trp 


Leu 


65 










70 










75 










80 


Asp 


Asp 


He 


Asn 


Cys 


Tyr 


Asp 


Arg 


Thr 


Asp 


Cys 


Val 


Glu 


Lys 


Lys 


Asp 










85 










90 










95 




Ser 


Pro 


Glu 


Val 


Tyr 


Phe 


Cys 


Cys 


Cys 


Glu 


Gly 


Asn 


Met 


Cys 


Asn 


Glu 








100 










105 










110 






Lys 


Phe 


Ser 


Tyr 


Phe 


Pro 


Glu 


Met 


Glu 


Val 


Thr 


Gin 


Pro 


Thr 


Ser 


Asn 






115 










120 










125 








Pro 


Val 


Thr 


Pro 


Lys 


Pro 


Pro 


Tyr 


Tyr 


Asn 


He 


Leu 


Leu 


Tyr 


Ser 


Leu 




130 










135 










140 










Val 


Pro 


Leu 


Met 


Leu 


He 


Ala 


Gly 


He 


Val 


He 


Cys 


Ala 


Phe 


Trp 


Val 


145 










150 










155 










160 


Tyr 


Arg 


His 


His 


Lys 


Met 


Ala 


Tyr 


Pro 


Pro 


Val 


Leu 


Val 


Pro 


Thr 


Gin 










165 










170 










175 




Asp 


Pro 


Gly 


Pro 


Pro 


Pro 


Pro 


Ser 


Pro 


Leu 


Leu 


Gly 


Leu 


Lys 


Pro 


Leu 








180 










185 










190 






Gin 


Leu 


Leu 


Glu 


Val 


Lys 


Ala 


Arg 


Gly 


Arg 


Phe 


Gly 


Cys 


Val 


Trp 


Lys 






195 










200 










205 








Ala 


Gin 


Leu 


Leu 


Asn 


Glu 


Tyr 


Val 


Ala 


Val 


Lys 


He 


Phe 


Pro 


He 


Gin 




210 










215 










220 










Asp 


Lys 


Gin 


Ser 


Trp 


Gin 


Asn 


Glu 


Tyr 


Glu 


Val 


Tyr 


Ser 


Leu 


Pro 


Gly 


225 










230 










235 










240 


Met 


Lys 


His 


Glu 


Asn 


He 


Leu 


Gin 


Phe 


He 


Gly 


Ala 


Glu 


Lys 


Arg 


Gly 



24^£ 



250 



255 



Thr 


Ser 


Val 


Asp 


Val 


Asp 


Leu 


Trp 


Leu 


He 


Thr 


Ala 


Phe 


His 


Glu 


Lys 








9 £ 0 
^ o u 










265 










9 7 0 








Ser 


Leu 


Ser 


Asp 


Yphe 


Leu 


Lys 


Ala 


Asn 


Val 


Val 


Ser 


Tm 
ii P 


Asn 


Glu 






275 










280 










285 








UC Li 


v_» _y o 


ii _L O 


Tip 

ilC 


Ala 


GG-U 


Thr 


Met 


Ala 


Arg 


Gly Leu 


Ala 


xyi 


Leu 


His 




290 










295 










300 










OX LI 


Ato L>> 


X XC 


Pt~o 


ril v- 


T.Am 


Lys Asp Gly 


ii X O 


T.TT'Ci 

uy o 


Pro 


Ala 


Tl p 

J — LC 


OCX 


ii X O 


"3 OS 

J V J 










310 










71 5 

J X *J 










320 


Arg 


- 

ASp 


Tlp 

lie 


_ 

Lys 


Qpy 
OCl 


T .1 T cA 


Asn 


Val 


Leu 


T ,pi i 

XlC Ll 


XJ^ to 


Atoll 


Sen 
Atoll 


XI C Ll 


Th-r 

X 11X 


ax a 










"J 9 R 
O 










^ i o 

_> _) L/ 










7 7 R 






J. lG 


Hid 


Asp 


xrllc 


oiy 


Leu 


Ala 


Leu 


Lys 


IT IlC 


OX u. 


AX a 


uiy 


Lys 


Cot" 
OCX 








J T V 










J *± j 










ISO 






Ala 


oiy 


Asp 


Thr 


TT -J _ 
111 S 


Hi \r 

>jiy 


ijin 


Val 


nl , r 

oiy 


i nx 


ax y 


AX y 


Tyr 


rlcL 


Ala 


Pro 






7 c: c 










360 










7 £ 








olU 


Val 


Leu. 


oiu 


Hi \r 


2X1 a 
Hi cl 


life 


Asn 


Phe 


fJl n 
uiii 


ax y 


Ato LJ 


AX a 


rr Iltr 


Leu 


Arg 




^70 










375\ 










380 










x is 


Asp 


1 V 1CL 


Tyr 


Ala 
Ala 


rlcL 


Gly^ 


^Leu 


Val 


Leu 


Trp 


Glu 


Leu 


Ala 


Cot* 
OCX 


Arg 


^ RS 

J> o _> 










J ^ VJ 










395 










4 00 




J. I1X 


al ^ 

AX d 


al ^ 

AX Ct 


no Ly 


oiy 


Pro 


Val 


Asp 


ox u. 


Tyr 


Met 


T.oi i 
XlC u 


Prn 

ir X LJ 


Php 

IrllG 


m ii 

OX Ll 










405 










410 










415 




VJl u. 


m ii 


Tip 

X JL C 


ril w 
uiy 


m n 

Oill 


nx o 


Pro 


Sdr 


Leu 


ril ii 

O X Ll 


Asp 


Met 


cn n 


OX Ll 


v^l 

v ax 


v ax 








420 










425 










430 






Val 


His 


Lys 


Lys 


Lys 


Arg 


Pro 


Val 


Leu 


Arg 


Asp 


Tyr 


Trp 


Gin 


Lys 


His 






435 










44CA 










445 








Ala 


Gly 


Met 


Ala 


Met 


Leu 


Cys 


Glu) 


iThr 


He 


Glu 


Glu 


Cys 


Trp 


Asp 


His 




450 










455 










460 










Asp 


Ala 


Glu 


Ala 


Arg 


Leu 


Ser 


Ala 


w 


Cys 


Val 


Gly 


Glu 


Arg 


He 


Thr 


465 










470 










475 










480 


Gin 


Met 


Gin 


Arg 


Leu 


Thr 


Asn 


He 


lie 


Thr 


Thr 


Glu 


Asp 


He 


Val 


Thr 



485 



490 



495 



Val Val Thr 
Leu 



Met 
500 



Val Thr Asn Val As* Phe Pro Pro Lys Glu Ser Ser 



505 



510 



(2) INFORMATION FOR SEQ ID NO : 35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 536 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: MOUSE 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 5 : 

Met Thr Ala Pro Trp Ala Ala Leu Ala Leu LeA Trp Gly Ser Leu Cys 

5 10 \ 15 

Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr ArgV^lu Cys He Tyr Tyr 

20 25 \ 30 

Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gin aer Gly Leu Glu Arg 

35 40 \ 45 

Cys Glu Gly Glu Gin Asp Lys Arg Leu His Cys T^r Ala Ser Trp Arg 

50 55 6C 

Asn Ser Ser Gly Thr He Glu Leu Val Lys Lys GlV Cys Trp Leu Asp 
65 70 75 \ 80 



